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I^iEsiDEXT P. J. Parrott: As the vice-presi(l('iit;' of tho Assuoiu- 
liuu arc not present I will ask Dr. W. K. Hinds to presidi^ during tlu* 
Time the address is being discussed. 

Chairman W. E. Hinds: The first business on the i)rograin is the 
<liscussion of the President's address, Avhieh was deliven'd yesterday. 

Mu. Herbert Osborn: I think all the members of tlu' Association 
apfacciute the President’s address. I presume we found in it to 
criticise or serve as a basis for prolonged discussion. I certainly a])pre- 
ciatc what the President had to say and believe that this is a good time 
t" express this appreciation. 

Mh. C. Gordon Hewitt: I would like to add my expression of 
■depreciation for the President’s address as representing another coun- 
try w hich is closely allied to the United States in its economic progress. 

111 Canada owe very much to the early entomological work in tin* 
'^tiiTcs, althougli our work began very early and our development has 
‘ ' u along similar lines to those outlined in the address. The mirly 
t '‘'Uts in Canada began in the Province of Ontario in the sanui way as 
‘ ' arly efforts in the States began in Alassachusetts. I think from 
-' a newpoint the development or origin of economic work is very 
^’•' resting, especially as our work began in connection with the agri- 
^ ' iral work of the Province. 

T. J. Headleb: I want to thank the President for his paper. 
^ nk the information set forth should be of great help to the younger 

' aiologists and I am glad that the President saw fit to take up this 

^ ct for his address. 
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Mk. (Jkoh<jk a, I)ka\; I wi.sli to (‘Xpn'j!;s ni}' approoiatiori of ihc 
Pn-.-if lout's a(l{lr^‘^s and as one of the* younj^tT entomologists, it is 
oon;iin]\' an in>pir;ition to me to have reviewed the progress whieh l]:i< 
[.(•(‘n made in (‘iitomology during the past fifty years and, partieularK , 
(he <»utline of progrt'ss made within the last few years. The work liaN 
now progn-ssed ti) a ])oint wlu're we are reaeliing the farmer and lu e 
securing dirt-et hemefit from it. 

.Mk. I'\ (’oNKAm: 1 was inten^sted in that part of the addiC'v 
where the speaker referraal to the increased possibilities for n'sieirvL 
work sin<'(‘ ihf' jiassage of th(“ Adams Act. In South Carolina this { 
resulted in |>reventing duplication of work and in increasing the Ion-' 
of men (‘inployed. Tin- work has been centralized under one head 
that it has beeuiiU' more efficient. 

('liAiHMAN* W. 1C Hin'ds; If there are no other remarks 1 will 
retin* and tla* n'gular ])rogram will be continued. Before doing 
liowever, 1 wish to (‘ongratulate our President on the address which h' 
pn’S(ait(‘d. 

Pkksidkat P. j. Pahiiott: The first pai^er on the program will h< 
prc'sented by Mr, J. A. Dew, entitled, Some Properties of Variuie 
forms of Arstmate of Load. 

SOME PROPERTIES OF VARIOUS FORMS OF ARSENATE 
OF LEAD 

J. A. Dkw 

Lp to the jiresent time little < let ailed investigation of insecticide^ 
lias Ih'cu conducted in the Southern States. Owing to the fact that 
there are large numbers of leaf-eating insects present the greater part 
of the year, arsrmate of lead is by far the most widely used insccticidi'- 
Arsenate of lead was first used for poisoning leaf-eating insects in 
ami during the past twenty years great manufacturing interests have 
tleveiuped to su])ply the present day demand. Xaturally, witii a 
large number of manufacturers in the field, there arc several diffeiviit 
forms of arsenate of lead on the market, most of which can be placed 
in two classes, viz: first, acid, ineta, or bi-plumbic (PbHAsOi) acJ 
second, neutral, ortho, or tri-plumbic (Pbs(As 04 ) 2 ); but reciutly 
there has appeared what is known as basic arsenate of lead, i 1**' 
last-moutiopcd form contaitis an excess of the base and was pu' eii 
tire market for special use in humid areas where the other forms cau'cd 
injury, 

riie present paper is a preliminary report of the work done by ihv 
writer during the past year to determine just vvhat forms of arsi sUt' 
of load are the most effective and what characteristics give the ic-vC' 
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ucitio its vfiluc. The most important point to }m' dotarmined was 
\vij*tli(T or not the killing i)ow(‘r of arstaiah's of lead variod 
.iin ctly with the pero{‘ntag(' of As/);,. In order to get data tm foliage 
rffret. time of application, etc., at the sann‘ time d(4ermiiiing the 
:ijH)V(‘ ])oints, a peach orchard was seleettai which was known to he 
iiifrsted hy the plum curculio {('onolrdrlu'liis futmphar), Th(‘ trees 
M-l('eted were all of the Mayfiowen* vaih'ty, fivf‘ yenrs old, ami stood 
ill :i compact block, all the trees In'ing eciuahy distant from wood('d 
:iiv;ts. Tlu' spraying wiis done hy tin' writer with a barrel ])um]), 
mivt no/zl«‘ and under a pressure of 1 10 i)ounds. The first a])pli(>ati()n 
was made just as the shucks ])egan to slip, billowed in ihirtecm days 
hy tli(' second. Besides the arsenate of haul tlu‘ s(‘(‘ond s])ray (‘ontaiiu'd 
olf-hoilod lime-sulfur \vash (8-8-50). A iieriod of droulli extended 
over the entire time covered by the exi)erim(mt, A])ril 12 Juiu' 1, 
Daring April the precipitation Avns 1.4 inches (1.9 less Ilian normal) 
and iluring May wvas ,45 incin'S 01.4 less than normal ). 'I'lnaa' w(‘r(^ 
no washing rains, the total of 1.8 inclu's falling in showers on eight 
different days. The mean temperature during this time was hH.S'^F. 

All the data presented below is taken from daily n'cords made in 
lilt- orchard >vhich include the record of tlie daily fall of fruil as w(41 
CM of those picked and placed on the markcA Juiu' 1. Tin* expcaiments 
wvre divided into two series. The first incUidtal tliose ]dots sjirayial 
with a specific number of pounds, calculated on a dry basis of the 
different forms of arsenate of lead, and the s<a'ond incdmh’d those 
>i)raved with a .specific number of units of AsdA. dcriv(*fl from these 
Millie forms. The plots were made up of from (ight to twadvr* trees 
ciul two from each plot were used as count trees. Below’ is given a 
containing the data obtained from the first series. 

TABLE I 


N '- Amt. dr)’ .\r?. lead 

; ■ 1 

' Form of.\rs, lead 

\ 

I'nits of .\s 2 Oi 

Jh-rcentai’c wf^rmy ' 

' No jK-achc^ in (MJiJDt 

! 1 ]b. 

basic 

19. &9 

n w 

] ,009 

- 1 lb. 

neutral 

2.3.00 

irj.i 

js70 

1 lb. 

acid 

33.. 3S 

4 

7.i9 

No spray 

—check 


37,4 

040 


lamination of these results indicates that the killing pow’er of 
u’senate of lead varies directly with the pc^rcentage of AsA).r, that 
' 'll tains. 

* Jc- second series of the experiments was based upon the application 
d'^'cific units of As^Os derived from different forms of arsenate of 
' ^‘nd the results are as follows: 
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TABLE II 


,.lryAr«. \<-;A 

!''jrcri(jf .^rs. b-aA 

ITiit-s of AsjOi 

}'(TccDlage w ormy 

No. poaches iu 

1 ii.. 

ariA 

3A.3.S ’ 

5 4 

739 

I IL. 

ariA 

33. 3S j 

4.9 

SG5 

1 lb. 

aciii 

33. 3^ ! 

0,8 

581 

n iiiH. 

iifuira! 

37. W ■ 

4.3 

761 

iipy. 

neutral 

37. (If) 

6.6 

495 

Ii ]y. 

nt'iitral 

37.00 i 

5.0 

694 

N'(» >jjr:;y 

— >-hcck 


37,4 

040 


'Arsmaj/' df Ii-ad as fduiul on iLn market was used. A.sjOi calculatofl on dry basis. 

From tlu‘ ahovo table it is rtauUly seen that when derived from thb 
neutral or acid arsenate of lead, 33 units of As^Os gave praetieally 
the same control as 37 units and that an excess of the units used alxo'i- 
33. theri'fore. does not give a eorresponding decrease in the percont:i^v 
of Avormy fruit. This indicates also that the percentage of Asaj; 
and not 't lie form, determines tlie killing poAver. 

A dilTerent grouping of the data already given Avith the addition 
of the facts o'htained from a plot (No. 4) on AAdiich 3} pounds of 
basic arsenate of lead was used Avill bring our two other points, viz.: 
basic arsenate of lead did not become available under the existiiiii; 
climatic conditions in sufficient degree to give good eontroi, and 
second, an cxcessiv(‘ increase of the number of units above 33 tloc' 
not give a corresjAonding decrease in the percentage A\"ormy. 


TABLE III 


Plot N... 

Amt, (iry Ars. Its 

n! Form of .Ars. load Liiits of .AsjO j 

j Percentage wormy No. peaches in ■. 

3 

1 !iu 

aoiii 

33.38 

5.4 

759 

!(.' 

1 It). 

acid 

33.38 

4.9 

: S 6.3 

VI 

1 lb. 

acid 

33. 3, S 

6,8 

5S1 

13 

lilbs. 

neutral 

37.00 

6,6 

495 

7 

H IK*. 

neutral 

37,00 

4,3 

761 

8 

15 ll^f. 

arid 

49.00 i 

3.8 

' 72- 

4 

3ilW. 

ba^io 

66.00 

10 1 

Sd' 

If. 

No sj'ray 

•-^•tieck 


37.4 

j 64'' 

The 

table aliove 

combined 

Avith the tAvo 

previously 

given indie: 


tlie folloAving facts: 

1 . 1 he lowest number of units of AS 2 O 5 necessary to give an efferuve 
control of the plum curculio is 33 (Plots 13, 7, 8). 

2. One pound ol an acid arsenate of lead (33% arsenic oxide : 
more killing poAver than a pound of neutral arsenate of lead (25' ' 
27^c aTsenie oxide), and each more killing poAver than 1 poun 
basic arsenate of lead (20 %: arsenic oxide) (Plots 1, 2, 3). 

3. I luier similar climatic conditions, the killing power of an ' 
or a neutral arsenate of lead depends directly upon the perceiiE-^^ 
of As-:Oi. that it contains. 
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Basic arsoniitc of lead, luuler tlio climatic coiutitioiis prevailing 
’Aiiilc the exiKTiment was being conducttal. ijecame too slowly avail- 
I lie lo give good results even when doubh^ (luaiilities wc-re used. 
In lact there w\as little difference betwtaai tlu' (‘lTe(‘t of 1 |)oun<l and 
.1) pounds. (Plots 1 and 4). 

During this series of experinumts. in fact within thrt'c days after 
die heginuing of the examinations, two classes of fa.lhm fruits were 
(ii'tingnished, viz.: those normally shed ipeach(‘s shed naturally by 
reason of overproduction, retaining the stem) and, second, those 
ahiiormally shed (peaches shed by reason uf sunu' injurv, llu' sttmi 
rciiiaining on the tree). Aftiu’ careful examination of tlie abnormally 
^hc(l fruits thej' were divided into two distinct gi()ui)s, viz.: those 
I'ontaining a feeding or egg puncture made by curculios or other 
iii.-ccts, and second, those showing no ins(‘Ct injury Inil having a 
slight shriveled area at the base, caused presuiiiahly by the effect of 
.'pray solution which had collected at that point. 

A careful daily record was kept of these classes of fallen fruits 
I'uth from the sprayed and unspraycal plots. Tiiat tla^ al) normal 
shedding which could not be attributed to insect injury was due to 
the effect of arsenicals is indicated by the fact that the mtsprayed 
'•heck plots gave less than 2 per cent of this class of fruits. However, 
tlie figures given below show the results of these examinations. 


TABLE IV 


Xo. peaches in 

: No. peaches ab- 

No. punetd. 

Not punetd. 

Percentage 

count 

1 normally shed 

. Shed by insects 

No cause a-ssigned 

InsC'Ct 

Xo cause 

10,181 

3 205 

2,224 ; 

984 

09.3 

30.7 

. e,331 

5,113 

5,019 ' 

94 

98.1 

1.9 


sprayed plots showed burning of foliage fo any large rxtfnt altlicugb ^|,ray(d trus^htda few more 
‘ ■ tiian those cot sprayed. 

believing this shedding to be caused by the arsenicals contained 
Ei the spray the next points to be determined were: What form of 
liate of lead causes the most shedding and does the shedding 
' y directly with the units of AS 2 O 0 ? The data accumulated on 
point is given below. 


TABLE V 



Enits.AszOt 

Abnormal shed 

Form of Ars. lead 

No. shed. No cause : 

Percentage shed. 

No cause 

. i C 

33 

555 

acid 

238 

43.8 

; oc B 

37 

' S21 

neutral 

257 

32.5 

D 


6,331 


94 

1.9 
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Fnnii iIk'sc fi^uro:^ it is oloarly seen that tlH‘ plots sprayed wiit, 
acid arsenate^ of lead lost more of the unclassified peaches than diii 
those wlicH' a neutral [)rotlu(‘t was used, although on the neutr:;] 
j>lots more units of were us(al. 

Iji the next table is giv(‘n the relative shedding on three plut^ 
sprayed with 1 ])ouiul of basic, neutral and acid arsenates of lead. 


JWRf.Li M 


I’lots 

I’liits As:'()i Fdrrti of Arx Irail 

I 

Aliriornial sheii 

J . 

1 

, No. shed. No cause 

Percentage sbe-i 

No ea»is(' 

I 

20 l)3.«ic 

; 210 

. 

78 

35.9 


27 iK'ulral 

i 1><7 

i 91 

! 48,5 

:i 

33 afi,l 

1 9(1 

45 

46.8 

iti I) 


6,331 

; 94 

1.9 


From this comparison it is quite clear that there is no direct rat in 
between the units of As^Oo and the percentage shed. This is furtin-r 
evident by tlu' following: 

TABLi’ VII 


i 

Iriil.sAsjOi of Ars. lead i .Abnormal shed i 

1 Shell. No cause | 

Percentage shed. 

1 

assigned 

No cause assigm-l 

1 20 basic 1 219 

78 

35.9 

4 (V) basic 1 190 i 

75 

39.4 


brom the four tables given in this section of the paper, the following 
facts ar(‘ indicated: 

1. That when used in accordance witli the spraying practices of the 
present day, all trees sprayed with tlie different forms of arsenate ef 
lead used in these experiments, shed a comparatively large nuinher 
of fruits showing no insect injury. 

('oust ant characteristics of these fruits are that the stems remain 
on the tree and the fruits sho^y a slight shriveling at the base. 

2. Unit the numl>er of these shed fruits varies with the form of 
arsenate of lead used and that the acid forms causes the greater jn'i- 
cent age of lo.ss. 

3. 1 hat this shedding does not vary directly with the unit> of 
A-s-jOj used, but apparently depend more on the form of arsenate of 
lead. 


Mr. J. a. Dew; [ wish to say that the suggestions in this p;u*cr 
are not conclusions, but some points came up while the work was Ir lOn 
conducted and I thought it might be interesting to the member^ of 
the Association to bring them forward at this time. The work 
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oriiiiiKilly intended for a local exj)eriin(‘nt })ut is now rii Adams project 
uinltT Doctor Hinds, Auburn, Ala., and this ])aper is i)rt'scnt(Hl witli 
)ii- prrmission. 

Mu. \V. E. Hinds; I wish to brin^; out oiu' which 1 think is of 
interest. In the applications that liav(^ b(‘(Mi luadt* W(' found indica- 
tiiRis of a shedding due to the dire(‘t ars(mi(‘al thha-ts of the spray. 
Seine of the fruit that was shed from treat(‘d tna^s had (aalain ehar- 
aeteii>tic.s by which it could l)e di.stinguish('d from fniil slied from 
untreated trees. The question has betui brought u]) in ('ornn'clion 
witli these experiments as to the extent of this shedtling dm^ to arsmtieal 
api>lication. The percentage varies eonsid(U’ab]y wlaui neutral 
and acid forms of arsenate of lead are us('d. As far as I know tliis 
point has not lieen considered heretofonu 1 would suggc'st at this 
time to those who have arsenate spraying ]irojects untie r way that 
tiiey see whether any Avay could be found to offset tlu' sht aiding of 
unpunctured fruit. 

Mu. \V. M. Scott: Was there any differt“nc(‘ nopul as to the effect 
of different forms of arsenate of lead on the foliagi^? 

Mu. W. E. Hinds: We had practically no injury. Then' were a 
tew Imrnecl areas but not enough to be of eeoiiomie importanee. 

President P. J. Parrott: Mr. A. L. Melander will i)res(mt the 
next paper entitled, “Can Insects become Immune to Spraying?” 

CAN INSECTS BECOME RESISTANT TO SPRAYS?' 

hy A. L. Melander, Erdof nolog id, Washington AgricuUnriil Erperinood Sfation 

ihere is a prevalent feeling in some districts that sulphur-lime is 
l<‘>s efficient now than formerly in controlling San Jose scale, or orchard 
n|)hidcs. or the brown mite. This has been largidy ascribed to the 
Ueiieral adoption of the factorA^-made clear solution which is popularly 
regarded as subject to a mysterious adulteration. 

fhere seems to be no question but that some years and in some 
pnices sulphur-lime is a rapidly acting insecticide. In Piper’s elab- 
orate experiment at Wawawai, Washington, in 1902, he repeatedly 
^"Und all tlie scales dead a week after the application. The same is 
of some Wenatchee scales I examined two years ago. At the 
time that these Wenatchee scales were counted, specimens from 
^ • rkston, Washington, sprayed two weeks before, showed 90 per 
' 'o alive. Even with 26° sulphur-lime, ten times stronger than a 
‘‘ y'lai application, 74 per cent of the scales were still alive. 

the experiment of 1902 Piper discovered that sulphur-lime was 

^jntribution from the Entomological Laboratory of the Bu#.sey Institution, 
ird University, No. 75. 
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er|i 3 ;il!y ofiV'ctive wlictlifT applied one pound of sulphur to tljiY-e 
^^allons, or out* puinid to six gallons. I noted the same in some Xc<h 
at Clarkstoii in 190S, but discovered that here and there on ceriain 
branches were individuals that were still alive a month after sprayiim, 
all liough as well covered by the spray as the others. This experiment 
was reiH'ated in 1010 at Walla Walla, Washington, with the same 
results, except that a considerable number of the scales, avcragiiitr 
rnnn* itiaii 10 i)er (‘(“lit, was still alive. 

For s(;veral yeans the Haii Jo.se scale has been increasingly prevalent 
in the < 'larkston Valley. The growers have erected a local sulphur- 
linit; faetnry in the (effort to control faulty preparation of the spray; 
they Iiav(' drenclied their trcc-s by power spraying in the endc.avor 
to overemno faulty a]iplication, and yet the scale has uncontrollablv 
spread. Some branches 1 examined in 1912, that had been given 
three a]>plicalions, at intervals of about two weeks, using a hot sulphiir- 
linie of ihe 30:d();100 formula, showed oO per cent, of the scales still 
alive under the crust of dried spray. 

ddiis led us last spring at the Washington Station to try identical 
solutions in a number of localities, and Ihen to make bi-wcckly counts 
of the pro])ortion of living and dead scales, — an experiment we wem 
able to curry on through the lielp of the xVdams Fund. Clarkstoii, 
Wiilh W'alhi, Kennewick, Prosser, Stinnyside, North Yakima anti 
Wenatchee were the localities selected, comprising an air-line circuit 
of four hundred miles, and at each place materials from the same stock 
were used. In the course of the bi-weckly visits made to these places 
upward, s of 350,000 scales were individually" examined under the 
binocular microscopes, by my assistant, M. A. Yothers and myself. 


Percentage op LmMG Scales 


Be 


1. fulphur-Unw* 5^’ 92 

2. Siilphur-luDc 5^^ 92 

3. Sulpbur-lim« 2^ 92 

4. Sclphur-liiue, 1:}:5 , 92 

5. Su'ph- '-lime, 1:2:5 : 02 

6. Spraiuulsiou 92 

7. OrebarJ Brand Oil 92 

8. Fuel eilcmuldon ■ 92 


Xo. 

Ynkinia 



Sunnj’side 



Clarkston 


' ja 

.M 



.s 



Ji 

A 4 

8 

■ 8 

8 

s ^ 

8 


1 

s & 

8 




ft 





.a i- 

if 

ft ' 



<o 

& 




^ & 

N 


57 

30 

0 

i 95 

60 

6 

0 

95 

90 

77 

SO 

51 

i 0 

1 95 , 

78 

3 

0.5 

: 95 

92 

81 

75 

40 

^ 0.5 

1 05 

76 

4 

0 

05 

90 

76 

S3 

3.5 

^ 0,1 

j 95 

; 93 

2 

0.2 

: 95 

93 ; 

s 75 1 

50 

22 

' 0.2 

! 95 

: 58 ■ 

4 

1 0 

^ 95 

77 1 

! 52 ■ ' 

44 

2 

: 2 

1 95 

; ,50 : 

7 

1 2.4 

95 

70 ; 

40 

6 

0 

^ 0 

1 95 

1 13 

0 

i 0 

; 95 

4 ' 

1 

60 

0 

0 

j 95 

; 91 

0 

1 ^ 

I 95 

62 

0 


lor the sake of brevity the accompanying table shows the resv- 1? 
obtained at but three of the places, North Yakima, Sunnyside ^ 
True s orchard, Clarkstoii, selected because the conditions for 
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, \[ti rimont were ideal in each of these cases. The trees were vigorous, 
ihr vcales abundant, the applications tliorou^h and Ijad weatlii'r did 
]i(,t interfere. The figures show tlu- iiroitortion of scales ratial as 
;iiivr at the successive bi-weekly counts. The first experiment repre- 
Mtits 5^ factory-made sulphur-lime, ap])roxituating one ])ound of 
Hiipluir to three gallons. The second, 3° sulphur-linu', or one itouiid 
111 five gallons, the third 2 °, or one pound to seven gallons. Tlien 
!nli(»w two sulphur-limes prepared just before the application, exiteri- 
iiieiit four, 3°, corresponding to the second ex])(‘riiiu‘nt, and number 
hvf. with the same amount of sulphur but with four times the elinuical 
('(•(piirement of lime. The sixth tost giv(“s a carbolattal ('luiilsion, 
(all(‘(l Spramulsion, prepared on the Tacific ('oast. The last two 
n presont oil sprays made with a fish oil (anulsitier: Tliomseu’s Orchard 
brand and a fuel oil emulsified during tlie tests. 

It will be observed that the normal action of tlu^ sul])luir-llm(^ is 
coiitiiiuous, producing complete destruction of th(^ scale in a little 
iiatre than a month’s time. In the (fiarkston expfTinnmt, howa^vcT, 
I'ruiu 4 to 13 per cent, or more, of the scales were alive six wet^ks after 
>I>ra\'ing, at which time they had begun their spring growth and were 
ltrol)ably but little susceptible to whatever weathered sulj)luir-limc 
remained. 

Attention may be called to the similarity of the results olfiained with 
tliv last two oil sprays at all three places, showing tliat ( 'larkston 
scales have no resistance to these sprays, and to the similarity of the 
a'tion of sulphur-lime used at North Yakima and Hunnyside, as 
compared with Clarkston. It is evident from these figures that the 
'^^ui Jose scale at Clarkston manifests a decided resistance to the action 
o! Milphur-lime. 

Although sulphur-lime has come to be regarded (luitc as a panac(“a, 
*'"'Ausc of its destructive action on fungi, lichens, insect eggs, scales, 

* yet it is specifically a scalecide, and particularly is used against 
>an Jos6 scale during its hibernating condition. Other scales 
iU',' susceptible, the naked Lecaniums not at all, and thick shelled 
■ • "live insects emerge quite unharmed from a bath of sulphur-lime, 
i • 0 the San Jose scale shows a variable susceptibility, for during 
■■ -rowing period sulphur-lime has proved to be much less effective. 
^ ' '-ormore, there is a sex-difference, for among the resistant indi- 
e.scaping the action of the spray, the majority are males. 

' ur-lime is not a universal poison; it does not assure certain 
Action of all insects; and there is thus a chance for an immunity 
Aiifcst itself in increasing degree as the insects become acclima- 

physiological effect of sulphur-lime is believed to be due to 
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I\v.L : 

M n'ductioii of tlie insoct, an action that is vigorous at hr>i 

[)ut aftrr ;i f(‘\v weeks or das’s gives place to a chemical deposit nf 
sulphur, d'lie effects ar(“ thus not altogether immediate, but ptn- 
l(>ng(‘d. and the naietions grow weaker day by day. That the Sun 
Jose seal(“ is able to resist the first shock of deoxA'genation is evidc^iit 
from tlie abundance of living scales for several weeks after the appli- 
<'alion. 

It is a difficult matter to determine just when a scale insect dies. 
A killed scale l)eeomes dry in a few days, during which time its })rii- 
loplasni chang(‘s from a pale yellow juicy condition, through a viscous 
sinipy stage, to a darktu* yellow oily meal. This reaction is 
rev(“rsible, and tlius di tiers from the first effecls of dessication, from 
which ins(‘cts may be revived. In making counts of the scales we 
rat(Ml as dead all insects that sh()w(*d gelation of the protoplasm when 
cruslu'd under the microscop(‘. 

Thai the San Jose scale should become acclimatized to a sulphur- 
lime environment is not altogether a strange thing. There are organ- 
isms living in sulphur springs, in thermal .springs, in hypertonic salt 
and alkaline lakes, and even in petroleum Avells, — all of them environ- 
ments fatal to normal forms. An example of such abnormal specic> 
in the making can be readily observed in an estuarial tension lih- 
zoiu', where' the salt water forms are invading tlie fresh water region, 
ami tlu' fresh water species are liecoming adapted to the recurring 
tides. 

One ol the strangest instances of acclimation is the case of arst'iiii' 
eaters. Ry consuming repeated small amounts of arsenic the luuiv 
becomes immune to many times the normal lethal dose. When 
arsenic spraying for leaf-eating insects is imperfectly done it is quite 
possible for the insects to get daily homeopathic doses of arseiiie 
and to become jirogressively resistant. Indeed, Mr. R. W. Glaser of 
tht' Bussey Institution, has experimentally verified this supposition 
in his work Avith the gipsy moth. By successively administering more 
and more s])ray, he tells me that he has succeeded in rearing a si'iie? 
of moths from larvic that finally were feeding on heavy dosag''^ of 
arsenate of lead. Indeed, these larvse were especially hardy, ond 
developed as strong an immunity to disease as they did to the 
1 his maA be tlie underlying reason Avhy spraying for half-grown c.uoi' 
pillars and grasshoppers is usualh" so ineffective. 

A\hile immunity to arsenic may lie a greater factor in the control 
of insects than Ave at present knoAv, yet it is an adaptation m th? 
indhidual only. "We do not know that such an acquired imninnity 
affects subsequent generations, although it Avould not be inconceiA iMc 
that arsenic antibodies are passed on by the mother into the 
give the offspring some initial immunity. 
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Tiip resistance of the San Jose scale, howeviT, is of a, ditTerent kind, 
sprayinj: affects every tenth generation or so, and it is (|uite unlik(‘!y 
I’hat an .'ic(iuired immunity should make its elhn-ts felt over so long 
;t ]>ciiod. Sulphur-lime spraying in tlie orchard districts is (‘om])u!sory 
ky law and so practically every scale is sul)jectcd to its ac'tioii. We 
iiMVe oft(ui noted an individual scale, or a grou]) of scales, ])rohably 
l.rollicrs and sisters, still alive in the midsi of a mass of di^a^l ins(‘cts. 
Such vigorous individuals have been j\ist as thoroughly wet with 
tiic sulphur-lime as their neighbors, yet hav(' ('sea])ed its aetioii. 
I'hc sporadic occurrence of naturally iinmuiK^ individual s{’al(‘s finds 
a paralh'l in recent work on heredity of ])rotozoa and baet(‘rla. Mu- 
tants less or not susceptible to eerlaiii toxins hav{' biuai r(^p(uitedly 
fnund in cultures and from them have betm ttroduetai imiinjin* strains. 
Similarly, disease-resistant wheat has been produced tlihmgli M(ui(l(‘- 
liaii segregation, the new strain acting as a pure n'cessive. 

The data at present at hand do not permit us to determim^ wiiether 
resistance and susceptibility are differences of degn'c and not of kind, 
or whether they behave as allelomorphs. That the mortality curve 
uf the C’larkston scales is less steeply inclined from the lu'gi lining 
might indicate a partial immunity already possossiul liy mcirly all 
the scales, but which is pronounced enough to be an absolutii iiiimunitv 
only in a relative few. Such a view is especially interesting wh(*n 
We recc.ll the reported rapid action of sulphur-lime a few years ago. 

^Mlat is the economic importance of the appearance in a locality 
of a resistant strain of the San Jose scale? An alarmist might say 
th:it a few such scales would soon result in a totally immune insect, 
brought about by annual spraying. Rut viewed from a Miuidelian 
standpoint, the consequences are less direful. If only the resistant 
indi\ iduals survived to reproduce then a pure line might result after 
n ]h ated sprayings. But always tliere are some scales missiwl by the 
spraying, and these, during the ten generations between sprayings, 
iiroducc a population in part, at least, non-resistant. If resistance 
'•' O’ a dominant characteristic there would already Vie a larger pro- 
P‘’r;i(jn of immune individuals than the data show. If it is recessive 
: rossing with scales missed by the spray would, by the end of 
^>‘■'0 year, produce a majority of susceptible individuals. Thus we 
make the strange assertion that the more faulty the spraying 
t!::' \ oar easier it will be to control the scale the next year. 

, ^ ‘Ctically, a change from sulphur-lime to an oil spray is all that 
* • '"essary for effectual control. However, even in the case of the 
W‘ have noted a very few individuals that have manifested a 
kaVile tenacity of life. Should these result in a resistant strain 
2nic in the future it would be necessary to use both insecticides, 
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Hud tliMi if tliK s:inie individuals wore doiibl}" resistant we might huv^ 
to ialrixluco a weak strain of tlio the San Jose scale to cross with ili,- 
iijiiniiiiK.s and thus return to the normal susceptible population. 


IhtK.sioKNT l\ .1. IhvHROTT: 'hhis is a very unique paper and ouglit 
to pi'nvi)k(' (‘onsiderable discussion. 

(^UK.stioi) : Are the records on the chart the result of a single ycar':» 
exp('rimeut or (aunbined results of several years? 

Mu. A. ].. Mklandkr: The curves were built up from lastyeaih 
work at thnn* different plact'S. 

(Question: (km you tell us why the Clarkston results were not :i' 
good as the otli(“rs? 

Mii. .V. L. Mkl.wdkk: I tried to explain in the paper that I believeu 
that tlu’ ( Jark.'^ton scales po.ssessed a hereditary resistance to the linK- 
sulphur .spray. This may possibly be due to the fact that they Imvc 
be(‘n subjecti'd to this spray longer than any other place, for the liniC' 
sul])hur has been used loiig(‘r in that valley in AVashington than any- 
where else in the northwestern part of the country. 

Mu. ^V. C. O'Kane: I was interested in what the speaker had to 
say in regard to the immunity of caterpillars to arsenic. I would liKi' 
to know whether, after the first or second spraying, the cate^pill;u‘^ 
were increasing in size, aiul resistance, and wore consuming much jnore 
than a dose which wouid ordinarily kill them? 

Mu. A. T. MuLANOETi: He told me that they were feeding and 
consuming many times as much poison as should ordinarily kill theni. 

PuEsTDENT P. J. Paurott: (kail Doctor Wheeler give us any figure? 
on the experiments which were conducted by Mr. Glaser? 

Mu. . ^I. AAheeler: Mr. Glaser did not advise me in regard to 
the results of these experiments. I think they were taken up in t on* 
iiection with otlier work. 

Mu. K. P. Felt: I would like to ask Mr. Burgess if it is not a laet 
that when the gipsy moth caterpillar becomes nearly grown it is very 
diifi('uit to destroy it v ith poison. 

Mr. a. 1'. BrUGEss: 'ies, that is true. If spraying is done v 
gip>y moth caterpillars are nearly full-grown it is very difficult t<> kill 
them. I think Mr. Glaser must have secured these results in coi; v c- 
tion v\itli other experiments which he was carrying on. 

President P. J. Parrott: In using the lime-sulphur wasl 
have found from past experience that spraying may not kill the pv^ at- 
although the treatment is destructive to the progeny. Has this ^ 
your experience'.’ 

Mu. A. L. Melaxder; Considering the results from a chei '.‘:d 
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M:in<lpoiiit the effect is weaker day by day. la the caso.s niontioiied 
I he liiuc-suphur wash was effective within a week after its apj)lica(ion. 

1 ’resident P. J. Parrott: Wo liave eoiuluctcd sonic comparative 
. \])( riments in Xew York with the polysulpliides of barium, calcium, 
^udiuni and potassium. The percentage of scales killed i.»y the differ- 
rhi compounds ranged from about 04 to lUO per cent. The calciiiru 
;(tul barium preparations were uniformly more effective than the otlier 
niixtures. With all of the polysulphides there was some breeding, 
which was more noticeable on the trees spraxaal with the sodium and 
juiiassium mixtures. This difference in effectiveness we attributed to 
ili(- greater solubilities of the latter compounds. 

(Question: What results did you have with (hr* ])olysulj)}iidt^ of 
c:\lcium? 

President P. J. Parrott: The barium jiolysulphide wn.s tla^ most 
( fliciciit preparation, while calcium polysulphidc ranked as a close 
rccond in effectiveness. 

member: I have noticed that we cannot g(ff grjod ri'sults with 
iinic-sulphur wash after the 1st of April, that is, after the tre(‘S begin 
t(> ^row actively. For some unknown reason the scales are not killed 
this time. 

pRE.siDENT P. J. Parrott: The ne.xt paper will be read by Dr. Ih P. 
I'clt on “The Reactions of Sugar Maples to Miscible Oils.” 

THE REACTION OF SUGAR MAPLES TO MISCIBLE OILS 

By E. P. Felt, Albany, X, Y- 
(Withdrawn for publication elsewhere.) 


‘Mr. Glenn W. Herrick: Have you noticed any effect as to the 
biiif (jf spraying and have you any data on the effect of miscible oils 
>'ii nther trees than maples? 

-Mu. Pk p. Felt: Most of the injury we observed in certain cases 
lelniwed spraying in the fall. We have studied several apple orchards 
^'0 iv a serious condition developed, the damage being closely restricted 
t" Qj- even parts of trees which had been treated with a mi.sciblc 

•'b , Z. P. Metcalf; Our experimental results have shown that 
aii>' iile oils are not the only thing that cause injury. A few years ago 
■ -arlotte, N. C., I found three trees in three widely separated local- 
Stowing practically the same injury to the lower branche.s. One 
" "Ugar maple which was not infested by insects and had not been 
TL'. ‘ Another a silver maple w'hich had been sprayed the previous 
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year with linic-sulpliur \va:<h and the third was sprayed the same year 
witli soluble nil oil th(“ lower liranches. The lower branehes of aj] 
three sliowed jiraetically the same ('ffeet, as near as I can judge, av 
tliose mentioned by Doctor Felt. It was, however, a very unuMial 
condition. 1 would lik(> to ask Doctor Felt if he has found this con- 
dition in tn'cs iliat have not been sprayed with miscible oil. 

Mh. F. F. Fm/r: hav(‘ oiiservcd trees in apparently the .^aiiK* 

condition, though in our own ('xpiTienee a close examination has shown 
ilifferences from the symptoms which W(' have noted as following tlji- 
appliejition of iniscilih" oils. 

Mk. \V. M. Sco'it: As I understand it this injury was confined to 
sugar rnaph's; otlu-r maples were not affected by this spraying? 

Mm. F. \\ F klt: My obs(‘rvations in this particular case related Ti> 
the sugar ma])I(‘ and the ordinary soft or white maple. The latter 
se<‘m to b(> fairly tolerant, th(‘ sugar maple quite susceptible to injury, 

IbtKsiDKNT P, J, Pam MOTT : The next paper will be presented bv 
Mr. L. M. P(‘airs, entitled, “Tlu' Relation of Temperature to Inject 
Di'Velopnumt. ' 

THE RELATION OF TEMPERATURE TO INSECT 
DEVELOPMENT 

Hy L, M. rK.\iRS. M ()i‘(janto\C7i, IV. Pa. 

At meldings ul thi' Ainericaii Association of Economic Entuineb 
ogists held in ( hieago in 1907-1908 and in Boston in 1909, Din ctor 
h.. D. Sanderson, then of the Xew Hampshire Experiment Statii>n. 
presiuited ]>:ipers dealing with the relation of heat to the vaneie 
activities of inseids. notably with the effect of heat'oii developniciit. 
dist rilnition and hibernation of insects.^ The papers were based uii 
an aceuinulation ot data taken by him at the New Hampshire Statiiui 
and ineludi'd some ri'sults from other source.s. The last paper !i;id 
also a resume of the I'xisting theories of the effect of heat upon develop* 
uient and showed some of the weaknesses of those theories, at the 
time advancing theories of his own on the subject. These theories- 
as worked out l>y the writer from the data of Director Sanderson 'ith 
add.itious from other sources, have proved to be remarkably soiaul- 
1 he theoix offered for the proper method of computing ac cumin p’' 1 
temperature.s (Jour. Ec. Ent., Vol. Ill, pp. 136-137) is shown in tiie 
present paper to be correct. Fig. 10-15 and the accompanying di-^ 
sion well illustrates this point, 

> Journal of Economic Entomology, Vol. I, pp. 56-^5, 245-262, and Vol. H' PF 





Eggs of Heliothis obsolcia. Adapted from Sandersou; Jour. Ee, Ent., 
‘ p. 125. 
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Tfif aim of tlio ]>rL‘S(‘rit writer has been then, to develop the theuii , 
of J)in'etnr SandrTson and prove or disprove them; to formulate 
laws as inif^lit b(‘ found to govern the action of temperature coiuliiioie 
on insoet devriopment, and In' so doin»;, to place the study of ti n.. 
[H-ratiire in this connection on a more definite basis than it has 
Inaetofore. 

This work has bc'eii done at the ^\'(.st Mrginia lixperiment Slatioi! 
uiuler 1h(‘ direction of Director Sanderson, and the full statement m:' 
tile n'sults, as well jis i\u) data upon which they are based, is soon to 
apjM'ar a.s a bulletin of the X<*w Hampshire Station where th(‘ work 
was started and most of tin* data taken. 

T1h‘ study has seianed to provi' the following points and we woul-i 
theri'fore proimse tlaau as tentati^’e laws: 

1. d’lu^ rate or vi'locity of insi'ct development is affected In’ tem- 
peruture, and, other factors being constant, this rate increases in 
din'ct ]>roportion to th(‘ increase in temperature, irithin the nonmi' 

of (icirloptiicnL 

2. Th<* curve (‘xpressing the incri'asi' in rate of development is a 
true hyp('rbnli‘. 

3. 'Phe Develojunental Zero or wliat has been styled the “(‘ritica! 
]H)int," is at or near the ])oint wliere the reciprocal curve fur tli»' 
time factor intiwsirts tlu* tein])eratun' axis. 

4. The thermal constant for an insect or any stage of an insect i' 
the constant for the developmental curve for such insect or stage. 

5. The elTective terniierature for conditions of variable tcmpcratiuv. 

2 . the ordinary daily' variations, is liigher tlnan the mean for tli'' 
period, Ituint is not supported by any e^'idence in the prc.'Ciii 

pajier but tiiere is little doubt in the mind of the writer that it will t'c 
found to be correct.) 

The first law is not ne\\’ but has been generally' recognized for in.my 
y’cars. It therefore needs no discussion. The second one has a'>^- 
so far as we know, been ilefinitely stated in any published paper. 1 
])roof is the shape of the curves plotted from experimental data uni 
tile shape of the reciprocals plotted from these curves. One of di*' 
properties of an liyperbole is that the reciprocals plot to a straiiiit 
line. .Vnother is, that the product of the two factors establisiuiiJi 
any point on the curve is equal to the product of the factors cstabi dv 
ing anv otlier point on the curve : in other words, it is a constant. ^ 
shape of the reciprocals from the experimental curves is graphn it 
shown in the figures. Oji the figures is shown the accumulated i -5*' 
poratures for the different points establishing the curves. 1 v" 
theoreticallv, should be constant. Their near approach to the ' 
slant, under c.xperimental conditions, is additional proof as 
nature of the curve. 




Kii'. 12. A. Ti'ggs of L. deccmlincatit. Drawn from data liy h^aiid«‘is<m. ii, 
of C. ifomondku Drawn from data )jy Hamntar, Du, of Dnt., Itull. \ Id, 1/t. f. 



-• 13. A. Eggs of Tenekrio molitor. B. Larva? of Ewprocfis chryHorrhoeo.. 
’a from data by Sanderson. 
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Fig. 14. Kggs of Porthetria dispor^ after cold storage conditions. Drawn irnii 
diitu by Sanderson. 

Nutk.-- -'riie co<’lii('ient for a day aL 7,b° .014, at 17.4° it is .05, the value of ;i 

day at 17.4° Iv-ing 3,0 times tliat of a day at 7.6°. 

.014 V 34 days gives .486 
.05 X 10 day.s gives .50 

Total .086 as opfwsed to the theoretical 1.00. Also: 10 days at 17.4° equal 10 x ■!/' 
or 36 days 7.6°. .Vdding this to our actual 34 days at this tcmporatute wo 1 i;iM' :i 
theoretical 70 days as opposed to 70 days for the lot kept in 7.6° until emergence. 
Conversely, 34 days at 7.6° equal 34 divided 3.6 or 9.5 days. Added to (he b* 
days actually spent in the 17.4° temperature wc have a theoretical period of 19.5' 
opiX)scd to an actual experimental period of 21 daj'S for a temperature of 16.4°. 

I.aw No. 3 is based to a certain extent on theory. We know ilini 
the point in question is, and by definition must be, the zero for the 
cur^'o. T'hat it is actually, also, the zero for the development of tlu* 
insect would seem theoretically probable and the evidence all pthit? 
to t he t nit li of this assumption. For instance, we have insects comiiict- 
ing tiu'ir development at temperatures but one or two degrees a! 'A'* 
this ttanperature, while others within the same distance of the 
but below it, never develop. 

■ Law Xo. 4 depends to a considerable extent upon the ones pn eil- 
ing. fn computing the accumulated temperatures it is necessai” to 
use. not the actual temperatures or number of degrees abo\t 
arbitrary zero as on the Centigrade or Fahrenheit scales, but the 
effi'dive temperatures or numbers of degrees above the calcul 
developmental zero. It will be seen that these accumulatioin 
stated above, in curves based on experimental data, approach a 
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I 'tir. 15. A true mathematical hypcrboh\ siiovviti^ the relation of the reciprocal 
T<* The carve. 


-t.ant in a. manner highly satisfactory and seem to prov(^ md only that 
There is a thermal constant, but that it is the constant hn tlu' (h^velop- 
nieiital curve. 

The hfth law proposed is based only partly on tlie same data as the 
otliers and is greatly strengthened by the results of later experiments, 
the reports from which are not yet ready for publication. 

A study of the curves themselves and the data upon wliieli they 
aiv liased will help to an understanding of the conclusions advanced, 
hhe figures show only a very few of the typical ones but sliould serve 
t" Throw light on the methods of calculation employed. 

b t()e above conclusions, however faulty they may be and lio weaver 
the laws may need revision, help to place the study of tempera- 
ture and its effect on the activities of insects on a definite basis^ the 
-vrjTf-r tpels that their presentation here will have been justified. 


' Question: I had always supposed that there was a certain point of 
'v‘uira temperature for development and I do not understand how 
idea conforms to the statements given in this paper. It would 
" ihat the higher the temperature the more rapid the development 
'■ 'Tit any limit. How can we adapt this idea to the figure tliat the 
d a-r has exhibited? 

' L. M. Peairs: You will notice that I stated in my paper that 
'••veiopment increases within normal limits of development, and 
• ve worked out the top of the curve. 
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Mr. ('. O’Kani;: In oxatninin^ tlu' curve I see that soniu ,)r, 
from as few as three or four points. I want to ask Mr. 
Peairs if he feels that he had al)Solute control over moisture and licli!. 
It seems to me that w'hi^iv you are eom]jutinj^ a curve and you Ikivp 
only threr {)r fours points, that unless you have absolute control over 
moisture and li^dU you may la* misled. 

Mu. b. M. IbLMKs: Tli(= control was not absolute of course. A: 
tlu' present time I am working with dillVrent species of llie.s and h:i\( 
incul)ators rimiiin^ where I am controlling both li^ht and moisTiin 
and wliih' I did not use any of this data in the paper presented, thi 
information which i.s b(*in^- sia-unal scaans to bear out the conehisinti' 
which lia\'e just !)een ^iven. 

Mu. ( '. (louDoN Hewitt: 1 presume the same ty]>e of food ha- 
Ix'en us(‘d throughout tlie experinumt. The rate of development i- 
c'onsid(‘ral)Iy inflmmced Ipv the iiature of the food as well as the fai'tnr- 
of temj)eratur(' and nioistunn d'he chief interest in this work lie> ia 
the fact of the use we may be alile to make of extremes in temperature. 
'riu‘ sooiK'r w(' ;i,et lhes(‘ facts, the sooner we will In* able to securi' value 
from (‘xptaunu-nta.l data of tins sort. 

Mu. \’. 10. Shelfohd: I would like to ask what precaution wa- 
taken in v('i it dating the cages? 

Mu. b. M. Peaihs; The ventilation was measured by pumps. In 
answer to Doctor Hewitt’s question I will state that most of tlu‘ in- 
sects under observation were cither in the egg or pupal stages so tlnu 
no food was required. 

Mu. A. F. Funhadi: Tlu' work in South Carolina has been directoi 
towards securing moisture control. We have an elaborate machine 
by which we have trieil to determine the moisture and the amount d 
air passing tlirough tlie rooms. Ilerciiity also comes in, as an iniportnnt 
factor tiiul should be given consideration as well as moisture niiu 
temjK'niture. 

Mii. C. (loui)ON Hewitt; Wp .should take into consideration the 
hereditary disposition of the different stages. 

Mu. \\ . C. O' Kane: If the transformations arc computable on 
mathematical or geometrical basis, how are we going to acc'URt 
for the delayed development of pupae under natural conditions' 
some places we have development occurring with some indiviuuah 
veiihin a lew weeks after they are laid, while other eggs under the 
conditions do not develop until the following summer, 

AIh. b. Af. Peaius: There are certain phenomena that act udb 
occur in variance with our theories as presented. So far we have 
uiiaiile to explain them on any grounds other than heredity, and I 
it} is a factor that we can not control in experimental work. 
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Pkksidext P. J. Paurott: M'o observe this i)heiu)niei)(>n witli the 
maggot. It will be neeessary to bring this diseiission to a 
. jnn*. and I will call for the next jnipc'r Ity Prof. W. (\ 0'l\am‘ on 
-Further Experience with an Inseetary/' 


further experience with an insectary 

W. C, O'Kank, })>nin!w, a. 

Five rears ago we built an insectary ai lli(‘ \(‘w Hampshire Expc'ri- 
iiifiit Station. The idea w*as to provi(h‘ a jaa'ieanent strueturt* whicli 
wiiuld afford initurnl conditions for lih' history- work. 

'I'lie building was made 13 x 24 had .\t om^ end is a wood struc- 
ture F) X 13 feet. This has solid walls and roof, two ordinary glass 
windows and an entrance door. Prom it another door haids to (he 
op(ai work-room. 

The latter is 13 x 18 feet, li was made with laanovahh' screen sid('s 
^et in a framewa)rk that could be taken down by removing bolts and 
M-rews. The roof of this work-rooni Avas of canvas and Avas made 
(li)uble, alloAving air space betAveen. 

The entire structure is carried on a coneradc' Avail rising IS inches 
above the ground. In the small enclosed room a concrete lloor was 
laid. The larger open room Avas provided Avith a eeim'ut lloor down 
the middle. On one side of this are six concrete pits and on the other a 
Mrip of soil 2 feet Avidc. This strip of soil as Avell as the dirt in tlu' ])it.s 
i" continuous with the ground beneath. A full tleseri])ti()ii of tlie 
I'tiilding, and photographs of it, Avill bo lound in tin' Journal of 
bcoNo.Aiic Entomology, Vol. 2, page 389. 

Px])eriencc with this insectary has led naturally to lln* proof of 
'<']tie advantages and the ddscoA^ery of sojne disadvantages. 1 he former 
-If as folloAA^s: 

The large, open AA'ork-room is an excellent ])lace tor carrying on some 
biinls of experiments through the summer season, es])ecially such as 
^' ouire the use of .small breeding cages. The temperature is the 
Vifiiual of the air. Humidity is normal. The Inns and the eartli strip 
I’otvide fairly acceptable soil conditions, but not a normal ainomd of 

- future in the surface layer. 

hi Avinter thejrame Avork, screens and canvas top are removed. 

1 : ' open structure has then been used for general storage of hhuTnat- 

- - 'iiaterial. The earth in the bins and in the strip has been used for 
' - ■ ii storage. The closed section has served for storage* under shelter. 

1 ie disadvantages discovered have been as folloAA's: 
h‘i summer use the work-room can provide normal conditions 
' • ns regards temperature and humidity of the air, \Vc have found 
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it bottur ti> carry out mucli experimental and other work in varioi^ 
ca<i;<‘.s ('r(‘etcd in tiie open. If we wanted normal soil conditions wv 
could iH‘i llnan only by the use of soil cages outside of the insect ;ii v, 
For othor work tree cages or ground cages of various kind.s, with nr 
witliout a weather-proof top, and erected on normal soil, have provi.i 
not only l)('tter but iK'cessary. It is our belief now that no perman. m 
iiisectiiry can sui)i)ly this need. 

In winti'r we have come to consider that the storage of liibcrnatiiiL^ 
material can lie acenmplished easily and satisfactorily without makiiii: 
use of a disneuitled insectary. Such material can easily be maint.‘iiiie<i 
imd(‘r thoroughly normal conditions in temporary shelters, or on the 
ground under the protection of wire screening, or in the soil, or ebf - 
wh(T(\ as the cas(‘ may l)e. 

In our rather severe climate it has been found that the dismantkii 
])art of the inseetary tends to fill with ice and snoAv in winter. Thi> i- 
a))t to be destructive of concrete. 

Finalh'. tlieri' is no op])ortunity for winter work with living insects 
or ])lMiits. 

In tlu‘ liglit of the above experience changes have now been mntii. 
in the inseetary as follows: 

Wv have retained the closed room entire, the foundations, ])in>, 
etc., of the open room, the removable frame work as far as the eav^s. 
and the removable screen .^ides. In place of the double canvas roui. 
we bav(' substituted a regular greenhouse roof, permanently set with 
glass. Glass sasli, put on with screws, take the place of the wire scrc ii 
sidt's in winter. Steam lieat is ])rovid(‘d in the former open A\'ork* 
room during the cold season, which, v.uth us, lasts five or six Tnontle. 
No steam ])ipes run into the small, enclosed room, which can be k* ))! 
cold, cool or warm by opening or closing the door to the larger rodiu 
and by tlu' use of ventilators. 

d'he cost of these changes, complete, W'as about S250. Thi> in- 
cludcHl $115 for steam pipes, asbestos covering, steam trap, and the 
labor charge for running an underground maiir from a near-by buildia?. 
The new glass roof and sides cost $95. The carpenter’s bill was 

The present j>lan, therefore, is to transform the inseetary inti* a 
greenhouse through kite fall, winter and early spring or as much of t iiat 
as seems desirable. In summer the glass sides ivill be removed, tiie 
scream sides substituted, the roof will be coated thicicly ivith whi'iL? 
and if this does not provide normal temperature a canvas roof Mdi' 
added above the glass roof with an air space between. 

By this means it is our idea to retain the usefulness of the struct a‘e 
for summer work as in the past, and to add to this an equivalent u'C- 
fulness through the winter season, which has not heretofore been 
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Much experimental summer work will eontiiuie to bo done in the 
oprii. away from any permanent structun^ as fonnerly. Winter storage 
fnr jnaterial will be provided elsewhere without difliculty, and in some 
> with conditions more nearly normal 


i’liKsiDEXT P. J. Parrott: I have no doiild, that some of the mem- 
iicjs liave in mind cither building a new inseetary or rebuilding an old 
niir. Tlie paper is now open for diseussiom 
Mu. W. M. Wheeler: Our experience coincides very closely with 
licit of Mr. W. C. OMvaiie’s. Wc have a glass enclosed grc'cnhouse 
wliicii we use only for winter work. As much work as j)ossibIe is 
(lour out-of-doors so that natural conditions can sin-unMl We 
iiave a shed under which wc keep pupie in the winter. Phis problem 
lias been under consideration for some time, Init wv havi' not yet 
decided whetlier to construct a new insectary. 

President P. J. Parrott: The next ])aper is i)y Mr. F. H. Paddock 
<in “Some Observations on the Bee Moth.’’ 

OBSERVATIONS ON THE BEE-MOTH 

F. B, Paddock, College Texan 

The bee-moth (Galleria melloneJla L.) is an insiaU: which has been 
known as a pest for over two thousand years. ^ Howewer, during that 
tiiac it has received but little attention from entomologists, though its 
occurrence has been noted from time to time in several countries. In 
Miainany the habits and life history were briefly given in some notes 
by Dr. E. L. Taschenberg in 1880.^ In the United States limited 
(ihsiawations have been made upon this insect. Perha])s the account 
i’l Prof. A. J. Cook^ is the most complete as lie has brought togetluT 
opinions of several writers. As far as we have ascertained the bee- 
is now found in Italy, German)^, France, England, Ireland, India, 
Atntralia, and in most of the bee-keeping sections of the Lniteil States. 

i HE Adult. The moth is about five eighths of an inch (15 mm.) in 
'' Lgtti. and has a wing expanse of about one and one-quarter inches 
d2 mm.). When the wings are folded, the moth appears ashy-gray 
'-i ' -dor, though the rear third of the front wing is bronze colored. The 
covering of scales on the wings and the body i^ easily nibbcfl off 

' 'nual of the Apiary, A. J. Cook, p. 48o. ‘‘These moths wviv known to writers 
’cjuity, as even Aristotle tells of their injury, . . they are often referred 
-'•uropean writers as a terrible pest.” 

^ ; • ckten Kunde, ^ml. III, p. 251. 

■ 'dual of the Apiary, A, J. Cook, pp. 482-487. 
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iiml is xldoin ))r(?:^cnt on the older moths. The males, whioli ar*. 
sli^ddly siiialier than the femnlos, are readily distinguished by a scalloj) 
(jii the outer margin of the fore wing and tlic absence of palpi. 

T1h‘ moths eriK'fge ejitirely at night and usually during the earl;, 
hours. In onr cage exi)eriments tlie moths started to emerge as earl} 
as 7 ij. iti. and noiK! were observed to emerge after 9 p. m. During ih. 
day t]i(‘ nuMlis s(‘(‘liide tliemselves from light and enemies and reiuahi 
very fjuiet ; in fact they arc extremely hard to disturb and when for(( <] 

lly tliey act as thougli blinded by the light. An apparent excejjlinn 
to this is found in the females, for during the last two days of the ovi- 
])(jsition jieriod tlnw are very active in depositing egg.s. The male- 
usually (‘merg(' a f(‘W days in advance of the females and live for a 
mueh longtT time. In tlie case of the second generation it was fouiul 
that th<’ males livfal an average of twenty-six days, which was twelvf- 
days longer tlian the average adult life of Die females. The proportion 
of male's and females is constantly changing throughout the generation 
but as a wliole the number of males and females is about equal. Tin- 
tirst and the last individuals to emerge in a generation are considerably 
smaller in sizi' tlian the average, regardless of the sex. The last larv:v 
of a brood are always small as tlio food supply is never sufficient for 
ali those wliich arc present. A great many of these larvae, thougli 
appaia'utly not mature and forced into pupation, will transform ijito 
functional adults. 

Mating has been oijserved but once and this was at 10 p. hi- 
From this and the nocturnal habits of the insect in general, it may Ik' 
assumed that mating occurs only at night. The mating probably 
takes ])lace quite soon after emergence but there is no positive ])rooi 
on this point. Females which were only one and one-half hours -dtl 
were killed and examined to determine the condition of the eggs, b 
was toimd that at tliis time fully two thirds of the eggs were of bill 
size and Avere avcII doAvn in the oviducts though not packed so closely 
as was found to be the case in older moths. If mating does occur “^oon 
after emergence, some little time elapses before the beginning of eg? 
tloposition, For the second brood there is a period of six days between 
tlie emergence of the female anel the first oviposition. This period, 
no doubt, varies with the different generations. 

In the cages wliore empty comb was supplied, the eggs were aka nys 
laid in cavities and if possible in such cavaties as were well protected. 
Only one egg is deposited at a time, though in Avorking over a -riKbi 
piece of comb the eggs may be placed close together, apparent!} in 
masses. The eggs are ahvays securely glued to their resting pfiee: 
usually the shell Avill break before the egg is loosened. The nmiTtr 
ot eggs Avhicli are deposited by one female has not been ascertr-Ha'd 
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l,ij; moths which had not deposited ogp;s wore killed and the iji 
ir ovaries counted. The average number of eggs eountcil was 1 ,1)14. 
jb, time consumed in laying the full quota of eggs varies with tlie 
liciirration, averaging nine days in tlie first and s('V(‘n djiys in the 

Thk Egg. The egg is elliptioal measuring aljout oik' lift id h of 
uti iueli (.48 ]nm.) in length. The shell is pearly wliite in (‘olor and 
-liglitly roughened by wavy lines running across it diagonally at 
rtamlar intervals. Lnless deposited on dark comb the ('gg is v(‘rv 
• Hlfa ult to see. The egg stage of the first IuckkI averagi-s (welv(‘ days 
and of the second only ten days. 

d'tii: Larva. The larvie wlien first liatehed arc* wlult' hi color and 
(.ac eighth of an inch (3 inin.) in length. Kntraiua' into the comb is 
('(tiiijflcted within tw-o hours after hatching. This is made at (!k; top 
(if tlu' cells Imtwcen the cell walls. Tins entranci' is soon sha]:e(l into 
•A tunnel directed towxard the center of the eoml) and is continued till 
till' midrib is reached. The larvm tunnel along the midrib, at first 
making only passage ways. Very sooti these nvv oiitlimal with silk 
threads which the larvae spin whenever tlnw travid and shortly these 
runwaA's are densely covered. In a short time the ciaitc'r of the comi) 
i> only a mass of webs and refuse. After tlie midrib is destroy cal the 
hiiva" eat the walls of the cells, Avorking outAvard paralhd to the midrib. 
The (‘clI Avails are entirely eaten aAvay but normally thf‘ tojm of the 
(a lls are not disturbed so that the form of the comb riauaijis unchaiigcal. 
b tiic tood supply is very short the larAue will Avork over the nTusc 
wliicJi contains comsiderable aauix in small pieces. Tlie haigth of the 
Lival iieriod of the first brood is forty-fiA'C days and in tlm siaamd 
hi’ofid this period is shortened to thirty-five days. 

I’fic cocoon may be spun at the end of the feeding galhuv or in fhe 
rcUisc but the most common place is about the liiA'O body. Sucli 
plsccs are the corners, between the hiAT-Avall and the ends of tlie franics, 
mi'l in the ''bee space at the ends of the top liars. 
loK Pupa. The change from the larva to the pupa takes jilace 
the night. When first formed the pu])a is Avhito in color but 
dc' 'larkens Avith age so that the old pupa is a dark brown. The pupie 
:tA( !':tgp tAA'o thirds of an inch (14-16 mm.) in length. In the second 
‘ d the total time from the starting of the cocoon to the emergence 
tm- moth is fourteen days. 

(gi k History. From the Avork Avhich has been done in tr3dng to 
ny the generations of this insect, it appears that there are three 
'I' ■ dlege Station. The third is not nearly as large as the first two, 
' the fact that a portion of the second l>rood of lan^se do not 
until late fall. There is a decided overlapping of generations, 
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whirh h;i.s made it difficult to determine the exact number that oc-ur 
in a year. At most any time that an infested hive is examined ;ii; 
Staj^es (»f the b(‘(‘-motii may be found. From this it was gonemlly 
assumed that the life history was short and that there were sevf-nii 
generations each year. 

In \v(‘ll-ju-otected liives the development may continue throughout 
the year without interni])tion. But usually the winter is passed wiiL 
aliout two thirds of the insects in the larval stage and the remainder iu 
th(‘ i)ui>al stagfo 'W'arm s])ells during the winter may cause some 
the moths to emerge from their cocoons. In the laboratory mnav 
moths ('merged when the temperature was maintained at 60° F. 
moths do not rejiroduce in localities where freezing temperatures 
at all frecjueiit. Kveii the most vigorous moths, when exposed, cannot 
withstand a freezing temperature for more than three days. Alotlis in 
well-])ro(ecte(I jdaces cannot survive an outside temperature of 20" f, 
longer than five days. The moths are never active during tlie duy 
wlien the temperature is below r)0° F. 

For Colh'ge Station, the following life history and duration of brodh 
has heim earefully determined. 

The maximum number of moths 'which matOre from the overwinter- 
ing lar'\':e and pu])» a]’i]:)ear about the first of April. These moths aiv 
active for some time before any eggs are deposited and it is the middle 
of April before tlie eggs are laid for the first brood of larvae. Usually 
twelve' day.s are required for the eggs of this brood to hatch, so by tlu 
fin'll of May most of the first brood of larvsc are out. The larval 
])eriod of this brood is quite long, most of them feeding at least foity- 
fi^’O days before completing their growth. A majority of the larva' 
of this generation are ready to pupate by the middle of June, but tIkiv 
is a considerabh^ ^^ariation in the rate of growth, as some of the lai va- 
feed for six weeks longer before completing their growth. The 
iion of tlio first brood occur.s during the last two weeks in June and hy 
the first of July some of the moths of the second generation are to I'C 
s('on. 

J’lie moths of this generation emerge at about tlie same tinu' 
give the inqiression of constituting a very large brood. Most Oi tU' 
egg.s are laid very soon after the emergence of tlie moths and hy 
middle of July all of the eggs for the second brood of larvae are dcpo>tcii. 
The higher temperature at this time of the year shortens the egg 
only ten days being required for these eggs to hatch. There is n • 
siderable ^’ariation in the maturing of this brood of larvse. Norn clll' 
the lar\'al period is shorter than for the first brood and by the fij 't ‘^1 
September many of the larvte are mature. Some of thelarvie, howrVCT. 
may continue to feed for as much as four w^eeks longer and then 
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<(*me of the larvae which mature early in 8o])tcml)cr may pass lliroup:h 
])iipal period and soon emerp^e as adults. This accounts for 
Mjc a]j])carance of a number of moths about the first of October. Tliis 
iicration is usually small and scattered and many of the larvae whicli 
ivMilt from the eg^i^s of these motlis seldom reach maturity. Some of 
litr larvie of the second generation do not iiujiate during the fall, Imt 
[ivr over the winter in the larval stage and jmiaite the following spring. 

'['he following summary shows tlie stages of the liee-moth whicli 
liorrnalh' occur each month of the year at College Statioii: 

April: Moths roach maturity from tho ovor-\viiil{‘ring larva? and puj)u?. 

liggs an' dopo.<;itocl. 

May: laggs liatch. 

I.arvio are about throe-fourths grown. 

.luar: Larvio arc reaching maturity. 

.N)ino ixipa?. 

,Iulv; Puna', 

Adults of the second generation. 

I'iggs deposited by tho second generation of moths. 

A:!gu>t : Ltirva' of tho first generation. 

Pu[):e of the first generation. 

Moths of tho second generation, 

J'iggs of tho second generation. 

I.arvie of the second generation. 

N [tU'tnber: Pupre of the first generation. 

Moths of the second generation, 
i'.ggs of the second generation. 

I.urva: of the second generation. 

Piifia- of the second generation. 

-Moths of the third generation. 

I-.ggs of the third generation. 

Larva? of the second generation. 
l'iJp;o of the second generation. 

-Moihs of the third generation. 

Lgg.' of the third generation. 

.\<:v. itiber: Larvtc of the second generation. 

Lu|j:!‘ of the second generation. 

I' lrt'ie of the tliird generation. 

1*' ’ ‘ 'iiljcr; Same stages as during Xovember. 

- loi.oy; Same stages as during November, 
y y; Same stages as during November. 

■du Pupa*. 

Enemies. Three hymenopterous parasites of the bee- 
iiave been recorded. One is a chalcid, Eupehnvs cereanm, found 
d’' Italy; another is a braconid, Bracon hrevicorms Me.^m., 

‘ ' was found by Marchal in France; the third species is Apanteles 
‘''‘‘ ' ■bv Halid,, recently found by A. Conte in France,^ Thi.s last 

lI>inenopterous Parasite of the Bee-Moth,’^ A, Conte. (Compt. Rend. 
■ ■ '■' A Paris, 154, pp. 41-42.) 
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vp(‘cir> was fouiul lU'ar l.yons where it spread very rapidly. \\ 
ai)i)are!)tly of ronsiderahlo iniportancc since it has also been repoiTcfj 
to attack otiu'r l.,(‘])idoi)tera in England and Germany. 

.\ small red ;nit, Suknoihsis si)., has l)oen found an enemy of the hit-. 
moth, as many of our cage ex):eriments were destroyed by thi> air 
killing tin' moths and larvaa The attack is made upon the moth^ in 
the day wIk'ii they are at rest and the abdomen is all that is carrii‘<l 
away. The laivae are attacked during the day and those which arc 
not well protect('(l art' siirt' to he eaten by these ants. 

.\rtificial C'ontkol. UnforUmalely. none of the above mentioiadi 
l)arasit('s of tlie bee-moth liave been oliservcd in Texas. Therefore, it 
is iK'cessary for tlie bee-keeper to depend entirely upon artifieial ecu- 
Irol of th(' ])est. For this piir])ose fumigation has proven the Ian 
means of fighting the pest. In our experiments two materials wiiv 
ehos(‘n. (*ni’bon bisulfide and sulfur. 

From tli(‘se ex]:eriments it is evident that only extremely large do>e' 
of sulfur will affect tlic eggs of the bee-moth. The results indicate 
tliat the fumes are not ordinarily penetrating enough to be effective 
if tlic larvLC art' wtdl ] protected by their webs. 

In the ex)a'rinu‘nts with carl) on bisulfide it was found that the cgii' 
of tlu‘ l)('c-moth were not injured by the ordinary doses. Those c\- 
poriments. howeA'er, showed the effectiveness of the fumes of carl'cn 
bisulfide upon the lainaic of the bee-moth. It was found that the ])nj'a’ 
are susee])tible but a longer eonfinement in the gas is necessary to kll! 
them. The moths were also found very susceptible to the fumes cs 
tht'v w(a‘e killed in twenty minutes after being confined. 

So -vuccc'ssfiil was carbon bisulfide in the control of the bee-metii 
(hat tables wca’e compiled showing the dosage necessary for vaiyiiiit 
numbers of su])ers and hive bodies containing infested material ai)‘l 
tlu'se amounts liave been found effective in actual practice.^ 

Mk. a. F. Conradi: Do you find ants in the hives? 

Mr. h. B. Paddock: .\nts in beehives are very rare. 

Presidfat P. J. Parrott: The next paper will be read by Prof. 
Glenn . Herrick on ^‘Oviposition of Two Apple Pests.” 

> The mblcs arc gWon in Bulletin 158, Texas Experiment Station, “ Invest iLMions 
Forlaining to It'xas Bee-keeping. ’ 
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THE OVIPOSITION OF TWO APPLE PESTS 

By Glenn- \V. Herrick, Itka-u.X. 1'. 

The Green Fruit Worm, Xylina antniuaia 
l or the pRSt two soRsons the fruit worms h:i\’c hern prniiiiMeiii 

tlie insect pests of upph^s, i)t‘Mrs, mul, in sonu' instances, sour 
rii. rrics. In 1896 they weia* also ahundant in W(‘stern \ew York 
;ui<l caused considerable injury. At that time, Frnf(\ssor S]in;>crland 
m;id(*()b.'=^ervations on the injuri(‘s, distribution, habits, and liiV liistories 
of I he three species concerned/ He surmisi'd that the moths depos- 
ited tlieir eggs in the spring. It is staU'd in a inwvspatau' artiidc that 
jipeared in the South that the eggs are de])osit(al in tin* s])riiig on tlie 
imdcrsides of the leaves. 8o far as the writer is awao' tin' t^ggs of 
Xjilina antennata have not been (h^seribed or figured. 

Ill the .spring of 1913 several battenal spiadniens of Xtjllha nuh fiNnhi 
were l)rought to tlie writer from Holley, X. V, Th(‘ moths were im - 
ported as occurring in abundance in an a])ph‘ and ]>ear orchard. 
iiuincdiately wrote and requested that more s])e(umens be sent and on 
March 22 four fine fresh moths wx^re received in good condition. It 
was amazing that they had been able to pass tin* winter so w<'ll ])re- 
^crvcd. It is, of course, possible that these moths had t ransformed 
Irom overwintering pupie, but hardly probable considi-ring the early 
'late at w-hich they appeared. 

Ihese moths were placed in a breeding jar in liie insectary with 
'oriK' ap])lc branches that had been brought into the housm* (airly and 
Wert' just coming into leaf. Some moistened sugar in a sliallow dish 
set in the cage where the moths could find access to it. 1 )n Maridi 
-0 -cverai eggs were deposited on the branches. They wen* laiil sepa- 
r;ii( jy ill the scars of the branch (Fig. 16), particularly in the ted scars 
l'i>t year’s terminal buds. 

lijc egg is whitish or flcsh-colorcd and inclined to pinkisli. It is 
'•iicular, somewhat dome-shaped but much 6att(*n(*(l on to]). The 
is flat and the sides are ridged and grooved. There an* iipparcnt ly 
cii primary ribs converging toward the micropyh* with usually 
secondary ribs between each pair of the primari(‘S. In genera! 
-Tl'^ arance, the egg is remarkably like that of the cotton loaf-worm 
In diameter the eggs range from .55 to .65 mm. The vertical 
'h Mueter is somewhat less. By March 25 the eggs had turned much 
and were more pinkish, in hue. They gradually gn*w' darker 
Jp ^ Jaitchcd on April 1. The incubation period then, unrh^r Gk* con- 
''/s in the insectary, was nine days. 

^ •• have said that the eggs were deposited in the leaf scars on the* 

■ 123, Cornell Univ. Agri. Expt. St at. 1890. 
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i>raiH'li. On March 29 wo tran.sforrod the four moths to a new 
<!ontaiiiinK a short ajiplo Ijranch with a few small leaves, Hero t};.- 
motlis (Ir-positod more throe of which wore placed on the uihir-r- 
sidf's of tln^ l(‘iivos. 

(Jii April 19 the writer spent a day searching for eggs in the aj>p;. 
and ])oar orchards near Ilolhw in whicdi tlie moths wore found. It W;e 
an ex<‘eodingly raw, uncomfortahlo day with a strong wind from tl;!- 
north. In the wliolo day’s search we were rewarded with only oiif- 
egg. d’his was deposited near the tip of a small branch of pear in a 
leaf sear. I ndoubtcally there were more eggs present in the orchani. 
althougli it was perhaps a little early in the season for them to lx dc- 
posited. At any rate, the lar\TC were rather numerous in this orehard 
later in the season. 



log. It), Eggs of the green fruit worm 
uji a twig. 

On this same day, April 19, Mr. R. W. Braucher, who had seen the 
eggs in the insectary and whom I had asked to watch for them ic 
orehard work, sent me a single egg laid on an apple bud near 
N. \ . There seems to be no question but that at least some, if n< dx 
majority, cf the t^ggs of this species are laid on the branches befoi= the 
leaves appear. 

The larva is pale green with a browmish green conspicuous J ’ 
hen they were five days old they measured about 3 mm. in l( ‘-!^dn 
On the dorsum are two rows of tiny, black tubercles, each tin • 
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i,< a black bristle. Just above the spiraeles on ('iieh side is a row 
,<j i.Iaek tubercles. The thoracic ie^s ar(“ hrownish-f^reen. In 
Miond instar the larva bejj;ins to assunu‘ tlit' appearaiu'e of tlu' adult, 
i'iif rows of tubercles have becoim' wiiitish in color and two faint 
,v !iiti'h lines begin to show along tlie dorsum. 

Tlie young larvae eat almost entirely on tlu' und(a’sid(‘s of the hmves. 
Tiny eat small, shallow cavities in the ('pidermis of tlu^ l(‘af I ml as 
’hi-y grow they eat holes entirely through tlu' loaf. Tiio lar\ae uml(T 
olwi’vation came to maturity on a diet of haw rs and buds. 

The Palmer Worm, Ypsolophus pofi^clellus (or IlfjiihlJu.Y) 

In the i)ast the palmer worm ha.s Ixam iiotabh* for its “u[»s'' and 
"downs. H(‘rotofore it has been (■onsider(‘d rather an erratic jx st of 
a|)ple.s but apparently it is becoming a much st(‘adier and inor(‘ reliable 
enemy of the fruit-grower. In 1900 it app('an‘d in western Xew York 
!iL great numbers and caused much injury. Since that tinn‘ it has 
iij>l>arently been present more or less ev(“ry yi'ar in th(‘ orchards of tlie 
'tate and during the past two seasons has been of considerable 
importance. 

In 1900, Professor Slingerland w'orked out the life history of tlie 
palim r worm in some detail and endeavored to get tln‘ moths, which 
aiJpcared during the first part of July, to lay eggs.^ Odie motlis lived 
m cages until about November 1, or nearby months, but did not. 
deposit eggs. It was evident that the moths hibernated and Slinger- 
hunl hazarded a guess that they laid their eggs in spring on the branches 
or opening leaves in ]\Iay. 

rin May 21 of the spring of 1918, Mr. K. W. Braucher sent me some 
iiK it hs for identification. He .said they were rather numerous among 
the apple trees and that several were in the open 
air insect ary which was located in the orchard. I 
recognized the moths at once as those of tlic palmer 
worm. They were in remarkably fresh condition 
and the writer at once asked Mr. Braucher to either 
send several to Ithaca or to confine them in cages 
there in the field in order to obtain eggs if possi- 
ble, On the receipt of my letter Mr. Braucher was 
able to capture only two moths which he confined 
in an ordinary jelly tumbler on May 27 with a few 
Egg of the apple leaves. On the morning of the 31st of May 

• found a number of eggs on the leave.s, v hich he 
immediately sent to me. 

• 187, Cornell Univ. Expt. Stat, 1901. 
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Til :in (‘AKiiiiriKtifin of i1m‘ leaves which wore badly wilted I fouii.i in 
all fourteen ej^K^, They were tucked away amons the hairs on tin nu- 
(h‘r>ides of the hnaves. Some w('r(‘ d(*i)ositod in the angles of the vein., 
hut tin* majority W(‘n; scatten'd irregularly over the surface. Tht-v 
were very small and inconspicuous. The eggs varied somewlnu i j 
shap<' but, in gmiei'al, were I'lungate oval and slightly pinkish in e(ili,[- 
at the timi> tluw reached my hands. Ivich one was sculptured wiih 
an irregular luTwork of v(ans. measurements of four ran 

follows: 

l.K.NOTu tt’iDrn 

..‘)2 inrn. ,20 mm. 

, til mill . .29 mm . 

..to min. ,:t0 min. 

,49 inin. .20 mm. 

lirniiehm- says that ])robably tiie t^ggs wi‘re laid on the 30th of M:iy 
as that was the first warm day they had had since he imt the ninth- 
in the glass. The eggs hatelied on the 6th of June, thus giving :iii 
iiu'uliation piniod of about seven days. 

The {lr:iwings hy Miss Stryke show well tlu' shape and eharaeTeri- 
ties of the ('ggs of those two apple pests. 


Phusiofat P. J. Parrott: The data given in tliis paper is of s])et‘i;i, 
interest to economie entomologists in Mew York beeause, as Proh“r^-"r 
llerriek has said, there has been little or no definite knowledge on tii* 
oviposition habits of those two pests. Not knowing that Profr-'i-r 
TIeni(‘k has been working with the green fruit worms, Mr. Fulti'ii "i 
the ( leueva Station has been studying also the life histories of st'vrra; 
Xylina moths. He has succeeded in obtaining eggs from six or s^ vi-ii 
species. The eggs of several of these are very similar in appearanci'. 

The next paper will be presented by Prof, Herbert Osborn, entitl'-'i 

I’A'ouomie Xotes on Leaf Hoppers in Maine. 

ECONOMIC NOTES ON LEAF HOPPERS IN MAINE 

Jty JlERDEiir OsBOKX, Cohmbus, 0. 

\t\\dva\v\\ im YiubWcaliou eUewYere') 

PiiKsiDEXT P. J. Parrott: I\ e will now listen to a paper by Pc.'*. 
R, A. Cooley, entitled “Notes on Two New Pests of the Curraic ani 
Gooseberry. " 
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COOLEY: TWO NEW PESTS 


TWO NEW INSECT PESTS OF CURRANTS AND GOOSE- 
BERRIES 

By R. A, CooLKV, Agricidlural CoUtgc, liozemnit, MonUuui 

Die Montana Experiment Station is some attention to the 

lii'c history and means of controllinji; the currant fruit tly [Epoch ra con- 
, 1 'liiisis Loew), and in this connection has found a small cuiculit), 
udonthonomus validus Dietz, destroying tlie fruit of the currant in 
;i manner very similar to that employed hy the di])ter(in iiKailioiuMl. 
The T-shaped larva of this beetle, feeding in the seeds, caus('s the fruit 
to turn jirematurely red and drop to the ground. Tin' injury oiaairs 
-oiuewhat earlier in the development of the fruit, than in tla^ easc^ of 
onutdcnsis. Xo injury is done to otluT ]>arts of the ])lant so far as 
\\f‘ have ol)served. 

'this species has been under oljscrvations in th(‘ colh'ge currant palr-li, 
of abimt an acre, for three seasons. In 11)11 ami 1912, the injiirv was 
.'•t vvre, i»ut no accurate estimate was made; in 191 careful countings 
and estimates shelved a destruction of fully 10 ]>cr (a*nt of the* fruit 
tiiat set. Compared \vith the currant fruit fiy in 19 Id, detaih'd (‘ount- 
iii<;> of each kind of larvse in four lots (aicli of fifty iujure<l ('urrants, 
LCithered from both the bushes and the ground, slio\v('d the wc'cvil to 
he more alnindant by three to oma Erom our ex])erienc(\ it is clear 
diat while in some years the frnit fly is jnore alnmdaiit, in others this 
wtevil is more destructive, and the twT) together in a\’(‘rage years 
'le>ir()y much of the crop. 

The adults appear in the spring by the time the young currimts an' 
Ding. Xumerous punctures are made with tlie long b('ak on different 
!i:irt< of the fruit, particularly around the point \vhcre the stems ata* 
attiiched. and in the pits by the stem the eggs are la if I . The larva* 
hatching from the eggs pass to the center of the fruit and begin ff'eding 
'•'C the small seeds. They reach full size by about the time the cur- 
euit' are full grown. The injuries caused by the beelles elo.'^e aroumi 
‘h'- '■Terns result in a drying and weakening of the tlssm's at this 7 >oint 
-ti'i the currants are easily broken off. It is probtible that a con.-idf*r- 
'‘-tc jiurtion of the feeding is done after the currants drop and wf* have 
the large larvae and fresh pupae in the shells of the fruit on Ihti 
-’'' iicl. The pupal stage is passed in the destroyed fruit, hroju 
c'lpa?, the adults emerge, are found for a short tune on the bushes 
"lien burrow into the ground for hibernation. 

1 '■ periods required for the development of the various .stages liave 
■'• en determined, but the approximate seasonal history is clear 
-uiy be summarized as follows; The adult beetles pass the winter 
: ernation appearing in the .spring and laying eggs on the young 
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fruit; Ijc'^ius iu I^o/rinaii aijout June 1, and by ni.niji 

July I') the bulk (jf the ft^eding is coini)l('ted and pupation has 
])laco. d'he fresl- adults l)e<i;in to ii])j)ear on tlie bushes about July 2)i 
and cofititiue until idiout Auj^iist 1, when all have disa])peared, ha via- 
^oiu! into hi})r‘rnatioii. 

])etaile<l d(‘seri])tions :ijid control measures are left for future ])i]hli- 
eation. \\'<‘ an^ indeb1(Ml to Mr. W. Dwight Pierce for the deleniii- 
nation of the iianu' of this lu'ctle. art’. Jderce has also determined h>r 
us a parasit(‘ which was bred in considerable abundance from thisbi rdf 
as i'(d(>l((n:us sp. The common iiaiue, “The ('arrant Fruit-A\’ee\ii ’ 
is proptts('<l for tins inse(“t. 

For siw(‘ral years wv had noticed a peculiar injury to the tiaidir, 
t('nninal growth ot g()osc‘bf‘rri(‘s and red and black currants in Bozciii:ii). 
The leaves of the alTecled stems wi‘re distorted, undersized and sliowsd 
distinct s])()ts or markings which suggested the attacks of some insot 
with i)iercing mv)uth-])arts. The injured stems were reduced in <bx 
and in length and, as all of tlie stems on tlie bushes were more or F-- 
affected, the bushes sliowed distinct injury. The cause of the injury 
w:is e\]ilaiiuMi wlien i.n 1!)I2, a large black tlirips was found feeding "i: 
steins wliicli showed such iiijiuy. A nnndier of the living insects wi :■ 
plactal on fresh gooseberry slioois in the insectary and the young 
rc'ared. Since then we liave rejieatedly found both adults and youi;-^ 
on. gcMiselierry and currant and it is ])erfectly clear that a definite auu 
oliaraeteri.stie injury which at times may be rather severe is attiihu- 
taldc to this s])eeies. 

S})ecimcns were start to Mr. J. Douglas Hood of the United StiU'’ 
De])artme]rt of Agriculture, who found them to be of a new sjieci'' 
which he names T/o/D’/p.s’ ^nouUuuis (See ‘‘Nine New Thysa)tnh‘’ ;>■ 
from the Fnitt'd States,’^ J. Douglas Hood, Proceedings Biolcgic.u 
Society of ^^’ashington, \ ol XXVI, June 1913, p. 1G3). 

More recently this insect has been fount] in Sixteen Alilc Canyon ui 
Montana, feeding on the native wild gooseberry (Ribes sefosum Liicll • 
and causing the same characteristic injury. 

Ihe details of the lite history and habits have not been worked oiu. 
but the following notes may be given: 

The adults apircar on tlie bushes soon after growth starts ant! hitcr. 
tlio young, which are bright red with black head and legs, m v I't' 
ioiuitk ibe hatcliing of the J'oung is strung out for several 
Ihe finst young ajipear about the middle of June and we have unu 
young just hatched on July 12; in the latter part of July only ; 
are found and these disappear during the summer. The 
apparently hibernated as an adult. 

Preliminarj’ tests with insecticides have been made, using cor 
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ci;ii iiiiie-?ulphur solution testing 27° Bminie, nnd witli Black Leaf 
.'oa]), the tobacco extract being in the ])roportion of i to 1000. 
Thf linie-siilphur solution killed many of the tliri])s, but the '‘Black 
1,1 at 10” was distinctly more efTective, destroying i)ractically all of (he 
tiiM cts. Tlic spraying was done on July 9, 1912. 

At Bozeman this thrips is more jiarticularly a gooseberry p('st, 
i-ut currants are frequently attacked Of tlu^ two currants jiu'idiomnl, 
the IJack species {Hibes nigrvmf\H distinctly j)r('fer)-ed. As a {‘njniiion 
iKtiiic for this insect W’e pro])Ose ‘‘The Currant Thri])s. ” 


PiiKsiDKNT P. J. Pakhott; Tliesc insects dis(‘ussed in this pajxT 
lire exanq)les of the surprises that attend the work of the ent{)niologi,st . 
llecditly our attention has been called to a siiont-laadlc that has hcmt 
ilcen recorded as being of economic importance, i)ut which ocaairs on 
.-aiidy soils in Xew York wdere peaches are grown. It ajipi ars in tlie 
spring and feeds on the young leaves of ih(‘ p('ach. During some 
Msoiis it causes quite a little injury to young peach trees. 
.\djournmcnt. 

Afternoon session, Thnrsdajj, Januonj 1, 1.30 p. m. 

PiiKsiDENT P. J. Parrott: Dr. C. (lordon Hewitt will jiresamt th(^ 
Just paper on “The Occurrence of the \Yarble Fly {ilypodcrtna Uuvis}^ 
Hi < anada,” 

THE OCCURRENCE OF THE WARBLE FLY [llYiViJKKMA 
BOFDS), IN CANADA 
By C. Gordon Hpj wiit, OtUiwn , Cnn . 

(Withdrawal for publication elsewhere.) 


Mii. Herbert Osborn: Have there been any recent importations 
BV'hi Kiirope? 

C. Gordon Hewitt: I dordt knoiv. Of course, we are receiving 
' ‘'‘"t from Europe all the time. 

IhiK.siDExx P. J. Parrott; Do I'ou know anything about the dis- 
Du Ml ion of IL hovis in the United States? 

C. Gordon Hewitt: Except for the reference of Johnson of 
't' i urrcnce in Vermont, I know of no other records. Afy object in 
iTi -i ting this short paper is to have the entomologists in the I iiited 
on the lookout for this insect. The species in the United States 
'\'ays been referred to as linerda. 

^1DENT P. J. Parrott : The next paper is by Dr. H. T. Femaid, 
aitrol of the Onion Thrips and Onion Maggots.” 
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NOTES ON THE ONION THRIPS AND THE ONION MAGGOT 

By H. T. FKHN'ArD ,-iinl A. I. liouRNE, Amhcrsl, Mass, 

‘M)iuun i> v(‘rv common and serious in the onion-rai-inr 

districts of New Ihi^land. The trouble is caused by Thripn /ab.v 
Liiulie. which is wid(‘ly dis])(U’scd ov(>r th(‘ country, and the loss caiivcl 
1)V (his insc(*t is often j^reat. 

Studies on tliis ])f‘st extm^din^- ov(a- a period of about fivc'ycir^ 
]iav(‘ now IxM'u completcal in Massachusetts, and have given the fi.l- 
lowing results: 

Tlie insect passes tlu' wiutc'r as tla* adult in any protected ])laiv' 
availabh'. Th«'se ar(‘ gcmerally in the refuse left on the onion I'u'hL ii; 
rui)l)ish heaps, or at tlu' l)as(' of tlie grasses on uncultivated fields mii.; 
along roadsides near the onion fields. In spring, soon after the onieii' 
come u]), the in.X'cts leave tlu ir winter quarters and pass to the jfiani'. 
th(‘n usually an inch or two high. They locate on the leaves and bimc 
to suck the juices and bre«'d. Tlu' (dfect of the feeding upon the i)l:(iit 
is first shown by tlu' hxives attacked, which begin to bend ratli-r 
sharjily downward, bringing the thrips within the protection fornb'l 
by tlu' bend. This is diu' to th<' .abstraction of sap from one i>l;c-: 
while the rest of the leaf is growing rapidly, so that in consequence \ 
injuiaal point is as it W(n'e. grown around by the uninjured portinii-, 
Tills condition is otten evident by the time the plants are three imlii-: 
high, and incnaises during tlu' season, while other leaves become iic 
volvc'd as tile insects spread. Dying back from the tips soon api)<';ie 
and in serious attacks either the entire plant may die or the hnie 
mak(‘ only ]iartial growth. 

In testing dilTerent methods of control for this post, the rather me 
usual nndhods used for raising this crop should be kept in mind, ha 
New iMigland at least, the land is fertilized broadcast and the -"‘‘-i 
sown in rows by seeders, and covered liy a roller behind the seed spein 
The rows vary in aceordaiua^ with the ideas of different grower^ 
their average distance apart is perhaps fourteen inches or less. 1*^' 
sei'd is sown so closely in the rows that some thinning is usually U' 
sary where germination is complete, and a field of vigorous 
cannot be traveled over with a spray pump after these arc more 
six inches high, without causing serious injury to the leaves " 
tend to spread out, laterally. Any treatment, therefore, mu ’ *" 
while the plants are small, and in some cases at least, the ; iff’' 
spread to the field after the plants are really too large to perwM 
treatment Avithout considerable injury. 

The experiments were conducted on river bottom land used i 
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,.\i'iusively for onion growin^r, tho fioKls (.‘ovrriiis^ from six to t(‘ii iutos 
‘ separated only by narrow striixs of ^rass used as roads, ixerosono 
, tauldon 1 to 5; whalo oil soaj), and tobacco wliaU' oil soap wta'c used 
ia tlic tests. To brin^ tlie cost of trcatiiuail. particularly labor, witliin 
n a>ouable limits, a pump was placaal on a hand cultivator and ^i^arcal 
tn the cultivator wheels while the discharu,c ])ii)(' was a.i’raiia;ed to 
.li-iribute to fiAai nozzles phua'd opiJosite hv(‘ rows, so that this iiumlxT 
WfUild receive treatment at on(%. Jt was soon found that with aity 
iicMriiif.': available a rapid Avalk was neia'ssarv to diwelo}) sudiciciit 
jtn'ssure, and that the speed retpiired to obtain this ])ressun‘ nu'ant 
llsat'a thorough spraying was impossil)le la^i'orc any given plant, had 
left far behind. Possibly tins nnadianical defect might have been 
ivinedi(ab but hand tests of the iuat(‘nal showed that it was practically 
i!iip((ssible to reacdi enough of the thrips to in:ik(‘ it worth whil(‘. The 
niiinn leaf is quite repellent to these inateriids, and as soon as the thrips 
ii:is worked long enough for the leaf to h(m<l downward somewhat the 
insect can be reached only })y an iind(TS])ray, and large numbers will 
i e niissed in any case. 

As liand work at leisure wais out of tlu‘ question Iteeause of its cost, 
and as even wdth an efTective machim^ an uiidcrs]U’ay cannot long be 
U'cd ht'fore tho growth of the plants w ouhl piawamt its use by causing 
injury during the process, those treatments were given up. Instead, 
tlic careful destruction of all refuse after the ero]) \vas gathered, and 
tli(‘ burning over of all strips of grass thruiigli and around the fields 
was advised. This practice has now' b(M“ii carried out for sev(‘ral 
ms with good results. The grow'crs of one larg(“ artat hav(‘ codp- 
nraied iu this, and now* find few* thrips, and tliose which do a])i)ear, 
•*>re most noticeable near the boundaries of the l.aml which they control, 
•qipai'cntly coming in from places w'here burning ov(t has not been 
dciiif in early spring. The adult does not a])p(“ar to fly far of its own 
volition, and unless carried by strong winds it would seem probable 
ti-it onion fields can, to at least a considerabh' extent, be kept clear 
"i be thrips by running fire over all places near, in w'hicli they hilxU' 

tliiO*, 

blot her pest w’hich has much injured the onion crop in Massachu- 
is the onion maggot, the loss in some eases running as high a.'s a 
^v;:; ired dollars per acre. In order to discov(*r if possible some way 
iiicdi the ravages of this insect may Ite prevented, experiments 
‘ ^ tx'en conducted for several years at the Experiment Station. 

]>reliminary study of the literature of the subject showed that 
; ‘ ' rous recommendations as to methods of control had alnaidy 
niade. A more critical examination, however, suggested the 
‘ ' that some of these at least w*ere more theoretical than practical, 
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and that it was oxtn^moJy doubtful if any of them had tacr 
l^ocii 1cs(c(l oviT jis lar^ro an area as a single acre, even. In several 
casos it s<-(*ined probable that the person (‘oiicerned had really experi- 
ni('nt(’d witfi tlie ealiliagn maggot and had merely inferred that a 
treatment sueef^ssful tliere would also jirove efficient in onion tielib, 
not realizing that the different method of growing onions might nlUxi 
the results. 

After a [)roloiiged study of the tr^^atments advised, eight of th.- 
most promising were silected for trial, the others being prohibitive 
on tlieir fae<\ (ather bd'ause of the difficulty of obtaining the material 
in suflicient quantities for exteii,dv(‘ experiment, its cost, or an evident 
great ('\])(‘nse in it.s application. These eight were: carbon disultiil; 
nicine; powdenal helkdjorcy helleboni decoction; soap w'ash; cariwilir- 
acid and lime; k(‘ros('m' emulsion: and carbolic acid emulsion. 

'Time does not p(Tmit th(‘ pr(>s(mtaiion here of the details of thetesn. 
whi(‘h are givt'ii in th(' 25th Annual Keport of the Alassachuseiis 
Agricultural Ivx])eriment Station. The results, however, are briefly as 
follows: 

Tlie carbon disulfid when ])laced near enough to the plants to ])ro- 
tect them from the maggots, killed must of the plants. It is possible 
that a lo]ig .‘^eries of tests would show that a certain amount placed 
at smne certain distance from the ]>lant would give protection with- 
out injury, but the application of any treatment, with the accuracy 
this would reipiire, to a ten-acre held w'oiild be impossible cxce])t at 
a })rohibitive cost. If a second treatment w^re necessary as would 
]uo])ably he tlie case, it tvould become still more impracticable, while 
the cost for a single aptdication would be from $12 to $14. I'hr 
these reasons, therefore, the ca,rl)on disulfid method may be dismi'>cd 
as not feasible. 

Nicine was tested mainly from curiosity to learn if it tvas an inject 
repellent as it was claimetl to be. It was found to have no protective 
value, and at the jjrices quoted its cost wmuld be prohibitive in any 

Powdered hellebore dusted along the rows cost over fifty dollnr? 
for each ap])lication, including the labor. The treatment vc-uid 
need to be repeated at least once, and probably twice, bringing the 
expense too liigh. The results also, were far from satisfactory. 

Hellebore decoction prepared according to Smith's directions N - 
Bull, 200) seemed to give no protection whatever to the oniom ;tnd 
the cost of material and its application three times would be gv 
than the average loss without treatment, even if good results hao 
obtained. 

Soap wash using one pound of soap in ten gallons of water, i)^ 
along the rows, three times at intervals of ten days, gave only n der- 
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;;ulv ^00(1 results. The cost of tlie son]) ;ni(l its |)i‘(‘])arati()ii and 
came to about i?20 an aen^ for oarh a])i)licati<ni, 
tIh* cost too hip;h to make it a desirable tri'atiia'nt. 

(';irl)olic acitl and lime also failed to ^ive .ii;ood results. iMtlaa' Die 
fiviiinji; around the plants was too thin or tlie ma^^ols went biaiealh 
ii. .\fter every cultivation or row weeding it was iu‘ees>ary to n^peat 
ri.e Treatment, and the infestation of Die tri-ated rows was as j^reat as 
o\ tlje untreated clieck rows. Tlie cost of the matiahai wa." not ^reat 
■ lut tlie a])]>lication had to be carefully mad(‘ in onha- tti obtain a 
<'(tni|)lete crust around the ])lants, and this took time, Tlu' total (*ost 
for (Hic ap])lication finally figured out at about per aen\ which in 
view of the re]>etitions necessary after ('ach cultivation would make Dio 
t n-t too ,y;rcat even if it had been ofiectivt'. 

Kerosene emulsions, one part to nine: to fourtt'eii, and to nineleen 
(if water, were applied like the soa]) wash and ri'j abated at intervals of 
ten U) fourteen days. The different strengths seemed to ^ivc' no diHer- 
< !icc in the results and no injury to the ])lanls or jirotection from Die 
Jiiajrjrots -was found. The total cost for one ap]ilication ]ior acre varied 
from about S20 to !S24, tvhich for three applications would be too 
liijili. 

t'arbolic acid emulsion gave the best results so far as jirofiadion 
from maggots was concerned, though not being entirely effecDvi'. The 
co<t for the four treatments necessary would come to from .S;b3 to 
Sod. 

The conclusions drawn from these tests were that none of the treat- 
iiicnts arc entirely satisfactory and that most of tliem are in an}' case 
])rohibitivc because of their expense. Accordingly, the proldem may 
he tormiilated somewhat as follows: To find some material which will 
<le>tr<jy or repel the onion maggot at a total cost of less than -SoO per 

acre. 

1 he greatest item of expense is, of counse, the application of the 
‘‘‘-'''rial, and any method which will reduce this is of value. Lach 
r<A)eution of the application rapidly increases the cost, and if a snb- 
"dUK'c can be found with wdnch a single treatment will be siilficient, 
f-!' will be a great advantage. If, then, this treatment can be cun- 
has d with the planting, the extra cost wall be mainly that of tlie 
m it. rial, 

• ‘'U'iiig the past .season, therefore, an attempt has been made to 
'o er some repellent which could be fed on to the seed from a sup})!} 
j '' just behind the seed spout and in front of the roller, Avliicli would 

■ The maggots away. 

■ number of materials were tested for this purpose, and it was found 
'Onie are injurious to the seed, preventing its germination, and 
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Hint otlu'is ;ir(* too costly for use, even in this way. One or Twu 
siibstariees have been found, however, and farther test> nf 
tlu'se will he made during the coining season, as it is, of course, unwi-c 
to rely U|)on tlie results (jhtained in a single year. 


Mu. IlKiiUKiur Oshoiin: Have you noticed any effect of dry , season 
(HI tla^ l)r('ediug of onion thrips and docs a dry season show any reduc- 
tion in the injury caused by this in.so(‘t? 

Mu. If. T. Fkiinald : Dry seasons may check the injury to a certain 
extent after a tiim^, hut at first tlie insects seem to increase rapidly. 
At one tilin' 1 thought this insect was di.stiiictly a dry .season spc('ie>. 
Later it did not .seem to be affected so much by dry weather. 

Mu. llKituEirr Osborn: My experience has been that it migrates 
into onion fields during the dry periods. 

i^^u. If. T. Fkunald: Dry weather usually begins in New Englami 
about the 1st of July and at that time our onion fields are so thoroughly 
stocked with thrips that no further migration to them is necessary. 

pRKSiDKxr P. J. Parrott: Is this species a common pest on cab- 
hage.s in Massachusetts? 

Mu. H. T. Feknald: I have not noticed it to any extent. 

IhiK.siDENT P. J. Parrott: As regards the maggot, IMr. Schociic 
has been working with a similar insect which attacks cabbage, and lets 
found t hat carbolic acid emulsion is not a satisfactory treatment. Wc 
rely on scrc('inng the seed-beds to protect seedlings. 

Mr. W. D. Hunter: Has .anyone tried naphthahne? Thi.s suh- 
staiu'c has been found to be ver}^ destructive to several species of root 
maggots. 1 have tried it on cabbage, turnips, and radishes, but act 
on onions, and it gave the plants practical immunity. 

A member; 1 liave tried naphthaline alone and in combination with 
other materials and found that it controlled both the maggots acd 
the growth of the plants. 

President P. J. Parrott: One of our cabbage growers has made 
it a practice of planting a moth ball with his early cabbages. 

All . . J. Schoene: The cabbages do not grow very well, howo - * r- 

AIr. Henry Skinner: Naphthaline might be used in the lic’ud 
form. It is one of the best materials to use for household insects ’be- 
cause it ('an be applied so as to seal every hiding place. 

President P. J. Parrott: The next paper is entitled “A 
Destructive Cutworm of the Genus Porosagrotis Occurring in 
Canada, " by Air. Arthur Gibson. It will be read by Doctor Hewiu 
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A NEW DESTRUCTIVE CUTWORM OF THE GENUS POROSA- 
GROTIS, OCCURRING IN WESTERN CANADA 

Hy Aimirn Ginsox, Chief As(if.slniit Hutownlmiisl, Dirisiati nf Eutoinohftjij^ 
OUatca, Caidolu 

111 Juno, 1911, reports reaehocl the Oivision, from soiitlHU'ii Albert a 
,,{ ,-xtensive injury to crops owin^totiu' nu'ny^(>s of cutworms. 

I roll! material received two moths W{u-(' ri aiAd wliich were ih't crjiiUKHl 
;d tlu' time by Air. F. H. Wolley-Dod as r(h-iis(ujtvii,s <!((or<ila Sm. A 
i-ricf r(‘(‘ord of one instance wh(“r(‘ a coiTes])oiid(‘ni (‘huiiu'd to liavu' lost 
M'Jfl acres of wheat, l>efore June 21. was refernal to in my bulletin on 
cutworms (Xo. 3, Dominion of (.’anada, Division of bnlumnlo^y, 
Frclaiary, 1912), and Dr. ( '. (iordon Hew itt, also refernal lo tiu! oul- 
hrcak in his annual n'purt, as Domiuion Futomolotfisl , for tlu* ycuir 
f'lidiiijz; ?darch 31, 1912. This was th{‘ first oceurreiKa' on r(‘eord of t his 
cuiwonn as an injurious species; in fact, tiu* inseet had hitlaulu been 
looked upon as an extreme rarity in Canada. 

Duriiif!; the first half of May, 1912, farmers in tli(> lu ioliborhood of 
l.ctlihridge, Alonareh, AlcLeod, and otluT ])la(‘(>s in southern Alberta, 
iKiticed large numbers of the cutworms in their thJds. Air. \V. 11. 
F;urfi(‘Id. superintendent of the Experimental Statio]) at Le1hbridg(;, 
ftported that the first noticeable damage to cru])s was on May li. \ 

I ulre^pondent at AIcLeod, Alberta, 32 miles from Tadhl nidge, slated 
diuT the cutw'orms began to attack f:ill wdieat about the. middle of 
Ajtril. Other crops destroyed w'ere spring whe at, whejt it (uune up 
‘il'out the beginning of Alay, oats, barley, beets, onions, cabbage's, 
'■^uTots, etc. Alany acres which were in spring wheat, aiid wJiie'h 
'■•'d h('on destroyed later, were sown to oats in euirly Jum*, and 
tiii- crop Avas also completely eaten. In some instance's as many 
; " iliree soAvings were made. In the Lethbridge' Land District, from 
rity of Lethbridge westward to Pearce’, and Jiorthward t.-iking in 
Ih.nnoiid City, Monarch, Stanton and otlier immediate se'tth'ine'nts, 
Vi };;n i)ecn carefully estimated that actually 33 per cent, of the; grain 
''* '•5! was destroyed. From personal visits made; te) infe'sted distrieds 
1 airfield .stated that he was of the opinion that betwe^'n 39,000 
lu.OOO acres of grain had actually been destroyed by cutworms, 

^ 'd2, iu the southern part of the Province of Alberta. 

Alay 10, 1912, larvsc collected at Lethbridge on Alay 0. we're 
"d at OttaAva. These Avere of dilTcrent sizes from about half an 
••• ' one inch in length. Some of these larvm Avere; lull groAA ii and 
' " d the earth for pupation on Ala}" 28. The larva; remaineel in tlic 

no change taking place until June 18, Avhen the first pupa Ava.s 
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olLScrvcd. Tho moth from this emerf^ed on July 19; others em< r^e,] 
I.'ilor, 11 k“ lust issuinfi; on August 21. 

In vi(‘\v th(‘ st‘rious nature of tho outbreak of 1912, Doctor Hcultr 
arranged for an investij;ation of life-history, habits, methods of coiitrn!, 
etc., in the spiinp; and summer of 1913, and I was instructed to plan 
these exjua'inmits ami also to ju'oceed to Alberta to begin the work ;inii 
mak(‘ a survey of th(‘ inf(^st(‘d districts. Mr. E. H. Strickland ^v:e 
ai)point(‘d to carry j)n tli(‘ work in the field throughout the season to 
inak(' a six'cial study of this ami other cutworms occurring in tk 
Itrovimaa 

In th(‘ (aid of .Viiril and early May we found the cutworms fairiv 
numerous, throughout the Lethbridge District, in spring wheat, fail 
wlxait and oats. In c(Ttain places they were very numerous, a.>, t r 
instaucf', at Iron Springs where they were present in some fi('hh in 
numlKTs varying from 3 to 11 to the scpiare foot. The lame on (lii> 
date (May b) were mostly from one fourth- to one half-inch loiiii. 
In onr i\M control exjKTiments we divided infested fields into varimi- 
sized plots, none smalh'r than one tenth of an acre each. These wi-rt- 
treated witli various ^trellgihs of Paris green, salt and sugar, luixiil 
with moistened liran, and scattered, in the usual way, over the ficMv 
London purple and haul arsenati* were also used. 

During our first seri(‘s of experiments the weather was very dull aii'i 
cool and the cut worms fial very little. The highest percentage killid 
in some of the plots was only 2o per cent, hiven later cxperinuait^ 
when the weather was wanmu’ and the larvae more active, unfoitimately 
did not furnish satistactory n'sults. From observations made durin;: 
the evmiing. by Mr. Strickland, it would appear that the habit of thi^ 
Poroaacjrotis larva is to travel over the surface of the soil and when :i 
suitabh' ])]aut for attack is found, it immediately burrows and feC'h 
just below the surface. One half-grown caterpillar was observeti to 
crawl niiK' feet in fifteen minutes. If this underground feeding 
is fairly constant it will, of course, explain why we failed to get i'l'ttft 
results from poisoned bran. Further experiments will, of coiir-c. !'*- 
couduct(Hl whenever the opportunity arises. It is interesting t' uetC' 
how(‘ver. that at Kaymond, 26 miles from Lethbridge, in large ticlL 
of sugar beets the attack of 1912 was stopped within 24 hour 
the l)ran was applied. The application of poisoned bran wa> uuuk 
between the 10th and loth of ATay, and the actual cost, ine 
material and labor figured out at 30 cents per acre. When - dtinr 
Kayinoiid on May 15, 1913, 1 was fortunate in reaching the sug. 
fields at a time when bran was being applied to protect this year ■ 

Fixe men, a distance of 10 feet apart, were distributing the br: '^ 
botli hands, from a sack hung in front of the body. The mair 
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Vi.- .-iiiiar beet factory inforiiK'd mo that one man will (a)vor 20 acres 

ri liny. Five Japs distributed tlie bran ovi'i* JO aen's in J hours In 
nniiiidsof bran to the aero, ()n(‘ hundrt'd ]>ouuds of bran i)oi,vmed with 
ll pounds of Paris green, is used to oovea* 7 acres. Xo sugar or salt, is 
;,,i,lrd. Aliout 1,500 acre.s of IkmAs are undta- cult i\’al ion m*a.r 1 suga.r 
]..-(•( factory. 

I )KscKieTfON OF T>arva. Ta'iigtii, n luai luatui’c, fr(>m about ! { to 
i,ini'l\' I'V inches; of a sordid, wliitish. color: no markings on i)ody, 
Tlmracic shield brown with a wliitish dorsal strlp('. Spiracles black. 
Tuheieles dark l)rown, S(da‘ cirehal witli while. Dark pulsating dorsal 
conspicuous in some .^p(‘eini('us. J'horaeic ha-t jjale brown; 
nmlfgs concolorous. Head pah' brownish ahuosl. concolorous with 
i-mlv, the only marking being a eonspieiioiis lamd of dark brown iiu 
.■|ii(-r:iniunp bordering ('ither side of clypiais and iin'dian suture, soiuc- 
ulint after tlie sides of llie letter H ; oeidli black; uiouth-jiarts blackish. 

SiAi'is OF TUK Insect. Poromgrolis (IdorfiltL was des(‘ribed hy 
.“'milii' from a single male specimen coiha‘t<'d at High Hiver, Aib('r1a, 
uhich locality is 101 miles, by rail, from l.ethbridgic Fnnu a study 
of tli(‘ Specimens which we have roared I am convinced t hat I\ (U htrdta 
i' MorrisonX species {Agrotis) odhogonid, (h'scribi'd from (denco(', 
Xcljraska.' A specimen which 1 recently e.xamim'd in the colh'ction 
ui Prof. T. X^. Willing, of Saskatoon, Saskatchewan, and which had 
i't'i'U collected at Regina, vSaskatchewan, on August 10. 1004, was 
dcirrininod by Air. F H. Wolley-Dod as Poro>ia(jn4i>> orUiogonid. In 
thf f Vuiarh'firt Entomologisi, XL, 102, ALu'cli, 1908, Sir (I. F. Harujison 
n-cords a specimen under this latter mimo which was collectc'd in 
Alhcrta. 


Mia (Ilexn W. Hkurick; Was the poison mixed with dry l>ran’.^ 
^1h. C. Gordon Hewutt: Enough water svas add('d to make it 
^ai'y to handle. 

Ihu’siDENT P. J. Parrott: The next paper is by Dr. A\ . h.. Hinds 
C!iUtl(‘d “Reducing Insect Injury to Stored Corn.” 

reducing insect injury to stored corn 

By W. E. Hixds, Auburn, Alabama 

‘ economic value for the Southern States this problem is only 
' I in importance to that of controlling the Mexican cotton boll 
'' - The present interest in. stored corn insect control i.s in some 

>re an outgrowth of the fight that is being made for better farming 

■ XX Y. Ent. Soc. XVI, 87, 1908. 

• Boston Soc. Xat. Hist., XVIII, 239, 1S7G, 
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ill the boll wfMA'il riiinpaij^ri, which involves the reduction of counn 
.•icrciipjiL (liv(‘rsifi(‘a(iorL and rotation of crops, the increase of livesidi k 
pruduftion. eti*. All of this moans for one thing more corn and lonji- r 
storag(' for jiart of the iiKToased crop. Within the past few year-, 
tlir boys of tlio South under the guidance of the Corn Club movoinrnt 
have rep(‘:il(‘(lly demonstrated that the South can produce larger 
yields of corn per acre th:in perhaps any other section of the eouiitiy, 
au<l withal can jiroduce it more economically than any other seclimi. 
Alabama presiads two records tliat may challenge the worhh In 
Ibll, a foiirteen-year-uld boy, whose father was a county deicun- 
stration agent, jiroduced over 212 bushels of corn on an acre at a cuM 
of !).() cents ])er bushel. In l!)i:^ another Alabama boy produod 
2 : 12.7 bushels on a single acre, l)ut his cost was between 19 cents aini 
20 cents per busliel. Tliere is no lunger any question that the StmtL 
can raise Iut eorn. ddie real question now is, can she preserve ii 
from inse(‘t injury during storage, so that she may steadily increase Ik i' 
})roducti()n until slie raises at least all that she needs and can proliia- 
bly utili/e in her honn^ consumption, which is bound to inercas- 
greatly in the near future, for the South is apparently destined n* 
hiuamie the greatest section in this country for increasing meat pru* 
duction upon the farm. 

There are several species of insects concerned in the injury to stond 
corn, and their relative importance varies in different sections. The 
most generally important of these species include two moths: the Indian 
meal snout moth, Plodia inter puucteUa and the Angumois grain moth. 
Sitotroija cemikUa; three or four small beetles known generally a? 
enemies of stored products: the rust -rod and confused flour becilc>. 
Tnboliuin fcyrugineiim and T. confiisum; the square-necked grain 
beetle. Cathartiin ijemcllotus and the saw-toothed grain beetle, 
!<unn(vneiiiiifi; and more important than all these put together in 
of the territory within 200 miles of the coast through the South AtlaiiUr 
and (iulf States and extending still further inland in Louisiana. Icxn? 
and through Mexico is the so-called rice-weevil, Calandra orij:’' 1- 
This s]Ha‘ies is known so much more commonly here by the nam’’ 
“black weevil ■ that we think this common name should be geii: lali} 
adopted. It is this species, the black weevil, that we have been si my- 
ing especially and to which we shall refer particularly in the Inb-inc 
ot this article. Fortunately, what is most effective for the cont: 1 
tlie black weevil is effective likewise in reducing injur}" by most ■ 
other species. 

riiere are several phases to tlie question of loss caused by r 
to corn, particularly during storage. This injury often affect^ 
ousl\- tlie value of .•^eed corn in the South. Infested kernels nr 
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li;,riv to germinate at ail and if they do start the growth of the young 
iitaiit is likely to be weak. This poor se(Ml means often broken stands 
:,hd weak or barren stalks which d(aa‘eas(‘ yields generally. Iteside 
o.i'. the crop of early maturing upland corn is eommonly staiously 
i-iinri'd even before it is stored, and this injury is conlinued and imd- 
Iij.lird during tlic storage. Late juaturi'd corn, such as is eomiuoidy 
[-roilueed on the wetter lowlands and rixuT bottojus, is rareh' si*riously 
iiiiiu'ed unless through being mixed with more heavi[>' intested corn 
ill -torage. In the method of storage tlait is most eommoii in (he 
"(Hitli. the corn is allownHl to stand in the held until after frost oceurs; 
liicnit is gathered, often when wet, with lh(‘ wliok^ husk left on and 
-.Oircd in very open erihs wiiieli are entirely unfit1(‘d for any fumigat ion 
ircaunent. The most eommon special ])r:icti(a' for wi'cvil control is 
In Sprinkle the corn with salt or dust it with air-slalnal lim<‘, etc., 
;i> it is being stored. In these storage practices there are many (Oe- 
]ii( uts that contribute to serious loss. 

There is a large waste iu the storage sp.aee re(piir('d.' Iii studying 
."•vcral varieties of corn of widely different typ(a we ]iav<‘ found that 
the space required to store corn tliat will yield one bushel of grain, is 
"Hen from three to four times as great wliert* it is stored with tin* fiiM 
isisk on as is required for tlie shelled grain. An av(‘rage of the rt'sults 
mr -everal varieties required for .56 pounds of slielled (‘orji a year old, 
aiiuiit IJ cubic feet; for tlie same corn, oars liuskerl, 2 cubic fe(‘t; with 
">li])s}iuck’' on, 2-f cubic feet; and wdth the full husk on, d.6 cubic 
lV(i. 

The waste in actual corn destroyed is a y(‘t more sitious it (mi. 'I’h(‘ 
’■"III crop of Alabama for 1912 \vas about .51, 000, 000 buslnhs. Wiiile 
dii> was les.s than two thirds of what tlie state used, it is jjroliabh' t lial 
■'"laetlnng like 10,000,000 bushels was carried throngfi ijito the early 
''ifniner of 1913 and suffered extensive insect injury. Alueh corn is 
'ini]tty riddled by weevils before the end of Noveanber. (‘liemical 
an;dv>cs together with weight determinations have .shown that ('orn 
inuy fully two thirds of its nutritive value during a A'car’s .storage, 
loss in feeding value is even greater since it iiecomes so repcTaiit 

Hc'ck that horses, cattle and mules and even hogs may reject it. 
f'cniiy alone eat weevily corn with relish. It is probably conserva- 
o.j r(, estimate the loss to Alabamans corn crop alone at .5 cents per 
1 per month after November 1st, for about one half of our yield 
c-v ■ untinues in storage up to April and for all of the corn stored after 

‘ is quite a wide variation in the volume of given weiglH.s of corn shelled 

' '■ die cob and in the space required to store different varieties with and without 
*' ■'■^ Sc. The volume of o6 lbs. of shelled corn has varied as widely as from 1.01 

- -' U.ft. 
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tlijit tiino. Oil tliis ha^is, Alalairiia’s loss last yoar would rear-h 
lo SI, 000,001) for nutritivi' valuo alono. (.'ertainly the protection 
rorii aj^aiiist a lai'^it' i)art of such loss would pay a liaudsome return if ;• 
can 1)(^ s(M;arcd at anythinj!; loss than rm average cost of 5 (■(‘nl^ p, :- 
hush(‘l for the (‘ulirt; yield. 

The net roull of these most coimnon i)ractices may bo .summed ij]. 
in (me sentimee: Not only do they fail lo reduce insect injury to slur,.; 
corn, hut in many ways they even contribute la^^ely to inen^a-ihL 
that, injury. Tlu' reasons for tliis conclusion will bo shown Ijricfiy 
succ(‘(‘dln<i: ])araji;ra])lis and from the many observations and (‘Npt r- 
ments made, we shall attempt to formulate some recanumeudatini;' 
as to methods tha( shall have real eHectivo value in reducing in>i r' 
injury. 

J^OME PllKLlMlNAHY FacTS I'UOM THE LlFE HiSTORY OF Cal<in>'- 
oi'iiia L, 

biuler wintia’ climatie conditions, that are normal for central Ah- 
hama, Uktc is no reproduelion among the black weevils during ahiiia 
two months, ranging fiami the middle to last of December to nsiiMllv 
about the middle or latter part of February. Immature stages iliti; 
oecurring in corn kernels develop very slowly, if at all. If vmiisiciljy 
cold weatlier oceurs, temperatures going to 12° F. or lower, there ia;iv 
be a very large mortality among both adults and immature stain 
^\'hen winter temperatures do not go below 20° F. the total mortality 
may not exceed 10 ])er cent from the beginning of November tn ii,' 
end of Marcli. At the end of March, 1013, in examinations involvinr 
about 7,o00 weevils, only 11 per cent were found dead. Most of ib 
corn ears examined were .stored with liusk on and thus retained lac: - 
ably all weevils that had died thereon since the infestation begaa a. 
July or August of 1012. 

Oviposltion is actively resumed in the corn bins with the advcai oi 
warm weather in spring, by Mareli or April at latest, and the 
real s]n*ing generation emerges usually sometime in May. Ftaicib' 
deposit eggs at an average rate of about four per day in hard 'S- 
Weevils leave the corn cril^s and apparently go to the fields in 
numbers during tla^ warm days from the middle of March to Oca Acr. 
1 he height of this movement, as shown by cage trapping tests, a] ' 
to occur during July, by which time the second summer geiienit - 
out in the corn cribs and the corn in storage is then usually in ' T 
bad shape, while that in the field is in condition for attack. 

In the fields, however, we know of no spring breeding place. 
may be taken occasionally in the field and they feed upon a 
variety of subjects, but normal breeding does not seem to begin > '■'* 
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until com hn.s passed its “roasting (‘ar sta.iK*” and bt^^ins to 
i, inifU up. When this condition of ('orn oia-urs, no inatttT what the 
.[at on the ealendar, weevils sta'iii to hi* o'ady for it aiul then, forihe 
fii't liiiio, come to the corn fiedds iw la!'^<‘ miiuht'rs. in scv(T:i 1 cases 
•.\hrrc most carefully studied, tlie waa'vils seem to have eonu* most 
;a,uiidautly from the dircadion of tlu^ lu'aresi woods.. 'The (‘arliest 
jniit urin'»‘ eorn — regardless of variety -attracts tlaan in ^r(‘at(‘st 
-aiiihers and, naturally, th(' ears that have exposed ti])s ainl loose, 
mO'-h husks are tlnm the first and th(‘ most heavily attaekcaL l^'or a 
i.iirf most of th(‘ wtavils may he found ujion the earlir'st niatur- 

iuu and most e.\])osed ears on tlu' plants scattia'ed within perhaps 100 
of the outm’ ed<;v of Uie f(dd. (Ir.adually they spO'ad fartlaa* 
:i,'.vard until tlnyv are all ovia- the fi(dd hut naturaily the eorn from the 
I'Uier ed^es of the fedd and tli(‘ poorly eoM‘i'ed ears t hroii^liout, tla^ 
!;c!d will always contain more wei'vils than any other e(|Ual nninher of 

d'he.-e ohservations, to[i;(‘ther with tlie coniinon i‘xp('ri('nce that 
> arly-inatured upland corn is nearly always heavily inleshal, while 
i:itc leaUured river bottom corn escaties with prac!ieal]\' no injury, 
pnim (dt'arly to the feasibility of trap phintintj.’ to (‘(jneiait rale wfevils 
•Old oi so liandling our corn crop upon storage* that iieavily infested 
<'Tn may al\va3^s be kept .separate froiu slightly or iiuinfesital ])i)riiohs 
of die crop and the former treated for weevil eoiitrol or ff‘d out frst , 
v.liih* tlie latter nur/ be carried through long storage without neia'ssity 
of tieatrneut and witli little insect injury. 

Futile Re media l P i ^ a ( rr i c ics 

We liave referred to the common practie(‘S of allowing coni to stand 
't; die field until after a killing frost, of storing wliile wet, and with the 
o’i'k e«n. of sprinkling with salt, etc., to prevent wx'cvil injury. 1 heso, 
;u)ii many other popular ideas wo have tested carefullt' both in the 
-o"’i'atory and in large out-of-door storage bins consirueft'd especi.ally 
e^r ‘-xpcnmental work with the black weevil, and ive have iound in 
every ca.se that they have practically no value in weevil control 
of these ideas deserve specific mention, 
b commonly supposed that by leaving corn in the fudd until 
i killing frost occurs the iveevils on it are killed and that injury 
'‘4:; g storage is reduced accordingly. On the contrary, ordinary 
frosts such as occur at the beginning of the cold season have no 
_ effect upon either adults or immature stages. Doubt the 
. liless condition of benumbed adults on the cold morning folium ing 
'* ■ has misled the casual observer into thinking them dead, 

^ with the husk on is generally supposed to give more pro- 
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tectiorj 1liu On th(‘ contrary, it insures practically ail of tLe 

\v(‘cvils succf‘ssfully transferred from the field to the crib a!i<l ij, 
tho crib t}i(‘ husk ^iv(‘S far more proti'ction to the weevils alreaiiy 
work mi the ears than it does to the corn. 

d'lie practici' of storing: wliile wet or of wiHtin^ as it is beini*; .-Oii- ; 
is siippos(‘d to facilitate a heatinp; of llu; corn which will destroy li... 
weevils and not injure thi‘ corn. It is apparently true that it is 
ble by a, natural heating of a mass of immature or damp corn to jirodu- ■ 
a tiMiiperature that will accoiniilish this result, and this does or.-:;- 
sionally hajijam, but only in a very small fraction of 1 percent 
attmnjits is th(‘ di^siri'd lieni'fit aehiiua'd. It is safe to say that uj) :■> 
the present tim<' w(' do not understand the necessary coincident cnri- 
(lit ions of d(‘^v6e of moisture, volume of mass, and tightness of rvit, 
etc., wc'll enough to advise anyone to depend upon this heating fn: 
w(H‘vil control. Tin* mucli more* common effect of tliis exce-- <>{ 
moist ur(‘ in flu storage bin is to soften the grain so that the ins{>ct- lo:: 
work so mueli tlie fastt'r and to multiply the molds and otlier fuiiiii 
growing tlnuein. 

Th(‘ salting of the corn renders tlie husks more palatable to liv-' 
stoek luit, on the other hand appears to increase rather than rnliii- 
the insecd attack. Salt naturally gathers moisture from the ainin'- 
phere in evt'ry prolonged period of high humidity and thus render- li- 
corn soft(T and more susceptible to attack both of insects and of liiii;:: 
A practical ti'st of this treatment with close observations as to th* 
condition at beginning, during and at close of storage test, showed tli::’ 
the (‘orii from the salted bin weighed only 0.9 as much for the sani- 
volume as did the average of nine other tests having earn from 
same field, stored at tlie same time, also with the husk on but with if 
especial treatment. The corn from the salted crib was the liglii' '' 
ol any in sixteen tests and only 85 per cent as heavy as similai’ c','i- 
fumigated with CSs at time of storage or as untreated corn whi' li ir' ' 
long, tight husk covi'ring. 

Weevil Kesistance in Corn Varieties 

It is a matter of eommou observation that different varieties <>1 coni 
grown side by side, with all planting, cultural and soil coniati'r' 
similar, may vary greatly in their susceptibility to or rcsistaiwc 
insect injury. The two most important factors in prodiicin- 
variation are generally comparative rapidity in development to nonur* 
ity of the grain and the relative length and tightness of the hm; c‘f ’ 
ering. tor several years we have been growing side by side a lum^l--" 
of the most promising weevil resistant varieties that we couKi -ccarc 
and have compared these with commonly grown varieties wdiicu 
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,.rti included in the variety t(’sts at tlir AlalKima I'Apcriincnt Station. 
\\.' consider large yield, suiiml grain, thorough husk eovoring and 
]„ n-lcnt ears to !)(' among the requisitt' charactia-s and would rank 
•, :i!trtii‘S .according to their possession of this coni})iiiatif)n of <*har- 
.;, r<‘r- in Largest degna\ Work in hnaaling corn hu' these chara(‘t(‘rs 
khould giv(‘ extremely valuable results in the near future. 

Among the most promising varieti(vs h)und to date arc laxpiaiment 
st;iTi(m Vt'llow, a variety umku* sehniion for weevil n'sistance fin-m.any 
past by the Alabama kxp('rim(mt Station. It has n'j)eatcdly 
-uxid high ill yield. About half of its (airs are now pimdenl and about, 
M) ])('?■ (‘ent an* exceptionally well cova'nal. It also h.as a fi.ard grain. 
Another variety, already widely idant(*(l. known as \\’liath‘y’s Ibadific 
ha- aliout 90 per cent ])end(*ut and 80 per emit of well-eiwan'ml i^.ars. 
Among U'ss w('ll'kn(twn varieties several d(*s('rv(; m(*ntion and further 
-oidv. A new variety, knotvn as Afayer’s Prolific. suppli(*d tons hy 
.\Ir. ( ). H. Moyer of Xortli Augusta, S. (h, showed up remarkably 
'.Veil. Imving on 75 plants, 104 good (‘ars of wlii(‘li 85 per emil were 
pfanlcnt and 97 per cent extremeh' well (‘overed. Tlu're was almost 
iin weevil work on this variety. Itandairs Branch and I . S, 1). A. 
v:ni<‘ty Xo. 181 were quite good. Among varieties not especially 
rc>isiant but widely planted, Hastings, Mosbv and Marlhoro IVoiifies 
Would rank quite closely together, whik* at tin* othm' (“xtreiue some 
hiruc-eared varieties like Shaw and Henry (Irady have a large per- 
'*aitag(‘ of ears with tips exposed and tin* wu'cvil infestation usually 
mas high even before time for storage. 

Recommendations for Fctukk Pra( tk e 

l-cf)kii!g at the problem from the point of view ol pr()tecting tiie 
I'.q \ crop as It is produced and stored, we may mention soim* of tin* 
j)(jints in a system that will largely n*(luce tin* weevils and mini- 
iitiz- liHs during storage. 

^“•il Selection: — This should by all means bt* practiced in th(Hi(‘ld 
Vi T[i(' time of harvesting. Only at that time can prop(‘r attention 
i’nal to .several of the most important factors in corn improv(*ment. 
h "ehged now to depend upon crib selection, and the corn still has tlie 
k'*';: on. we wmuld .select ears having tight husk covering in addition to 
' ' • d(-sired characters. 

■‘-1' Rows:— To protect upland corn, wx* should at planting tnnf* 
u" for a few row-s to be planted either two or three weeks carlim 
>eed of a more rapid maturing variety, so that it will mature 
y = dian the main crop and serve to concentrate the weevils therc- 
‘ ' Gather all ears with the husk on from these trap row's within 
■ ^ k.s after it passes the ‘‘roasting ear stage. '' This is to keep the 
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\v<M‘vils on tfit'sc (’iirs mikI secure their removal from the field at sikL 
a time as we may have the maximum numl^er of the old weevils thenf.t; 
anti htdore tlu* first new fall ^(‘neratioii will be ready to emerj^e un-i 
spH'atl into tli(“ main crop. This main crop may also be harvestetl n. 
soon as thoroughly matured. 

liarve.'^lin^ M(‘thnds: — Hav(‘ tin* storajie cril) thoroughly cleaiif.; 
and rt'ady. For the main (to]) wi* would advise breaking tin* e;)!' 
from till' husk as it is frjitluM'ed, tlms leaving three fourths, at lea>t, <i: 
tlie wtM'vils in tfie fi(‘ld. Hav(‘ the wanton-body fitted with a em's 
partition, so that the slij!;htly infi'sted corn may be ke[>t se])arate fidiu 
that alrt'ady (piit(* heavily infested. Of, if preferred, provide* for ib 
s(‘paration to be made* as the* corn is unloade'd. Have boxes on cilc!, 
si<le of the* wan*;e)n-beKly , or at its e'lid, to receive the best ears iinti; 
which the* si'e*el feer ne*xt i)lantinni: may be* finally selected. At tlie* rri: 
in whie'l) corn will be* carried lonnte'st in storage, leave only tl,< 
sounde'st corn. Ne-ve’r mix goeal and bad ears in the long storage bin i; 
])ossible to avend it. 

The* many we'cvils that !ire* shake'll off into the* bed tom of the- waiini; 
should be swept out at some* distane'e- from the crib so that the'y wi!; 
not b(* like'ly to finel their way bae*k U> it. In these* ways the stt)rai;- 
pe riod may be startl'd with a minimum number of insects pres(*ai. 

Fumigatiein Tre'atineut; -Where weevils are present in abundani' 
at .'Storage* time anel the (* 01*11 cannot lie fed out for several wn'l-- 
there is no he'tte'r way to ch(*(*k insect injury therein than to fuinigai' 
with carbon disulphide'. This should be done on a warm day eoiil :it 
h'ast 20 iiounds jier 1000 (*ubie feet should be used. Small dosuLs^ 
are* usually so niueh thrown away. A spring treatment in March e 
likely to be required and if the work is well done, there is little hki'lt' 
hood of another being ne*eded. At this time of year fumigation is lilwly 
to have* least offeet upon the Plodias because the larvse of that s])ei‘it> 
wander away from the corn and seek pupation shelter in places wlit n* 
the lre*atnieut is not likely to reach them. 

It will take many years to effect a general change in the meth'>ib 
handling ami storing corn in the South, but it certainly seems po-di^k* 
through contlnueel work along these lines, to save to this se<de>ii‘' 
large part of an insect injury that now taxes us to the extent oi 
millions of dollars annually. 


Mr. Henk y i>KixNER : I would like to ask in what kind of rec' 
the fumigation is done. 

^Ir. W . E. Hinds: I sually the entire mass of com in the h 
treated. 
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Hknry Sxlvxeh: Are nies{‘ t(*in|HirMry s(oriL!:e ln)us(‘s‘.^ 

Mu. \V. E. Hinds: Xo, they are ix'niianent h<uis(‘s. We have 
;„jvi.s('(i many people to construet tiaiipttrary funii^oit ion bins, 

Mu. Hknhy Skixxf.r: !t seems to in<‘ it \vo\iKl he feasible to have 
p( riiiaiKait storafj;e lioiises suitablt^ for fumip;atioii. 

Mu. W. K. Hinds: It is a (]U{‘stion of (‘Xpense. W luai a man has 
biitiisaiids of bushels of corn in storau;(‘ it wouhl b(‘ impra(*tieable to 
i (iii>truct fumigation cribs to r(‘tain tlie entire ero]). 

.Mie ('. (loHDox Hkwitt; Is a sintt'h' fumijiation suffieient 

.Mu. E. Hi.nds: All stat>;(“.s may be kilha! by one Itaeitimait l)ut 
if many of tlu' eg^s w(a'(' not killeil a second funiigalioii would be 
iitM-fssary. \\d‘ oft(aj inakf' oiu* in the rearly fall and another eari>’ in 
the <j»riiig. 

I'liKsiDKNT P. J. P.AHitOTT; Dl’. ( '. ( loidoti Ib witl will present llie 
iK'.xt j)aper, entitled “Sterility of Oats caused by d'lirips.'' 

STERILITY IN OATS CAUSED BY THRIPS 

|iv (', ( lOHDOV llroVlTT, D. >?('., I'\ it, S, !h))!ii ttiott fiittiUholtKlt.yl, <Hhtir>l 

Aliout fiv(' years ago sp('eim(ais of oats witii “blighted'’ ears or 
'pikelets were rcaadved from Saskatclu'wan, The upju'r spikeh'ts of 
the alTeeted infioreseenees w(aaa as a rule, Inadthy, grecui and sound. 

I lie lo\v{'r spikelets, howev(T, were sinalhu’, whitish and shrivf'lhai ami 
varied in size from slightly less than normal length to minut(‘ unde- 
velopf'fl ears, Spceimens of oats similarly injurral wctc received from 
'"i respondents in Alberta. A fanner who f(jrward(‘d Inaids of oats 
lirariug affe(‘t(Hl sjhkelets from Vancouver Island, H. stat(‘d that, 
"ver .at) per cent, of a fourteen acre field of oats w(‘re atta('k('d. In 
k'l'b, Mr. Angus Mtickay, at that time Su])erinten(lent of tlu' Dominion 
kx]>erimental Farm at Indian Head, Sask., infonmal me that h(‘ had 
iinticrd the “Silver top’’ in oats for several yrairs, but more partic- 
ularly during the preceding year or two. 

I lie discovery of dried up specimens of thrips in certain of the .spike- 
and in the leaf sheaths suggested that these insects might be r(^- 
>l'<iiisible for the injury. Accordingly, in 1911 T investigated the 
iiiattf-r jnore thoroughly in the experimental cereal plots, at the Fen- 
Experimental Farm, Ottawa, where injured or “blightful” ^]»ik(‘- 
It-K the same character were found in the oat plots, and it was <*learly 
■ lished that this form of sterility in the spikelets was ])roduc(‘d 
uips. On these plots the common species and the ojie which was 
‘'’T " ji>ible for the injury was the Grass Thri])s, Anaphothrips sinatu.'i 
Dr. W. E. Hind.s kindly confirmed this determination. 

' -Uuli (in ‘‘A Further Contribution towards a knowk^lge of the Hriti.sh J liy- 
'u,” Journ. Econ. Biol., 1912, p. 189) states “The Genus Arifiphothrips Izel 
known as Rulhrips Targ.-Tozz.” 
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Kuth rifts nerrosits Oa'I was also found. I was unal)lo to find otlaa’ r. , . 
<irds of this ty])e of tliri])s injury at tli(‘ time, oxcept one whicli Mi 
V. M. W ol)stor sliow(‘d me in in the Bureau of Entomology 
tli(‘ I'nittMl Stat('s D(‘|)arliuent of Agriculture, Washington, E. C : 
this case A. slrlalns was roc()rded as injuring oats. 

Sima* (‘omnuaicing tliis study several records have been given ii. 
iMiro{H‘an literature of thrii)s injury to cereals. Korolikoif 'lUKi 
has invest i gat ('(1 a niiiuher of si)ecies of thri])s injurious to cerea!> nn.' 
grasses in Hussia, in the neighborhood of Moscow. Stranak iptj'j 
has investigated the sptaaes of tlirips which caused unusual injurit-- r, 
grain (U’ops in Boln'mia in U)12. Uyt^ was most seriously afTedi i 
from 2.") to 100 ja^r cent. Ixdng attacked, wheat varied from 5 to 7U jx ; 
cent., barh'V vari(Ml fro'u .a to 40 per C(‘nt., and oats ap])ear tohavadir. ;; 
tin* least attacked, varying from 2 to 20 per cent. On the aver:e:v 
*20 ])er c(“nt. of tlie spikedets wt'n^ wanting and in the remainder of tL- 
mjured s]ukelcas the dev(‘Io];unent of sound grain had been inhiiiitt-i! 
A tiu tuber of sjteeies of thrips were found to be responsible ft>r \]\< 
damagt'. 

In (hscu.ssing ‘* White heads" or “Take-all" of wheat and oats " \h-- 
writer t)f the article states that niueli shrivelling of the grainand l)!e:i( !i- 
ing or silvering of the infioreseence in cereals and wild grasses is due 
the jKdivity of Thrifts cerealhim Halid, .^immermann (1911) refri' 
to Thrifts vercaliutti Halid, occurring on oats, and his observations ii. 
Euro])e confirm mv own made at Ottawa, namely, that early fiowerin^ 
varieties art' le.ss injured: most injuries being found on the later vari- 
eties where the emt'rgenee of the inflorescence is delayed. Aliss Oriiu- 
rod (1S!^2) also rt'ferred to the shrivelling of the grain caused b> tb* 
cereal thrips. d\aschenl>org (1880) records the injury caused by ? 
trrralmnt Halid, to tire developing grain of wheat, rye and barley. 

Fletcher recorded the occurrence of “White-top’' in 1888 in Tin' 
grass [Poa ftratc/isis) and also in timothy {Phleum pratense) and c<"!it; 
grass {Tnitcum repens). While “ White-top ” in wheat is usually en'e'-n 
by t\ie wheat -stem maggot (Aferomysa americana Fitch) 1 havt' Oivnvi 
specimens of such wlrite-top in vvheat which were undoubtedly eaU'i'i 
by thrips. C'omstock (187.5) was the first to refer to “Silver h'lt * • 
hite-top injury Iry Anaphoihrips striatus to June grass and 
thy, and other entomologists including Hinds (1902) have subseqncinb' 
recorded similar observations. Fernald and Hinds (1900) in dicir 
account of the grass thrips, A. striatus, refer to its extensive injmi' ' 
June grass. 

In all the accounts of the injury of Anaphothrips striatus 

» Journ. Board of Agriculture (London), Vol. 19, p. 1020, 1913. 



A;::'. 'U] 


HKWITT: THKIiV IN.!I IM\A: u \ I'S 


21:5 

Hjv-v and tiinotliy, the “ Silvor tof) " MpprMi-iiu'r is npp:irrnt ly (miisimI 
ila' thrips injuring th(‘ stcMiis of tin' phmts nnd ihrrchy ciillini^ olT 
Mii)ply of ^a]) to the infiort^et'iKH'. 'Dir ndiilts fri'd n])()n (hr K‘mv<'s 
cxtcn’iiMl parts of th(‘ plants; the ]:u'V;n iV(Ml <'hi(‘lly within the 
>hcatlis. This type (jf “Silv(‘r top" injury produc'd hy A.sfn'atus 
;!i thf grasses mentioned is totally dilTennit in nalinv' and in manner 
,.f origin from the iniurles in oats whieli 1 am d(‘S(Tihint!; in tliis pa]M‘r. 

I)ks( Hieriox of Ixjuuv. T\w injury is chithly eonfim'd to tim 
aillnreseeiiee or panicle; th<‘ l('av(‘s of tlu* plants wi iv not aftected (o 
:niy indieealde degreca Tin' ijijured s]hkele^^ ;irf‘ usually en'am'Col- 
.rod, shrivelled and thin in npiiearanei', (‘out insl iji^ vividly with the 
iiiiiltliy "nam and plum]) s])ikeh‘ts, whi('h fact i'aeilitat<'S d(‘te(*tion in 
die Held, The sterile ears vary also in kmj^th. that is. in devdopment . 

1 have found a similar tvjte of sterility ])rodueed hy thri])s (.1. .'^IriahiA 
iii StijH' robusla. While tlte sterile s])ik(‘lets are usually eonfiin'd to 
die lower ])art of tlie intior(‘scenee, as shown in Fi^', I), for tli(‘ laai- 
M.in mentioned later, they may oe(‘asionally la' seatterc'd tliraiua:li tin' 
;ullor(‘sceneo or occupy a terminal ])osition (Plate 7. and iPi. 

Pitoni'CTiON OF Injuraa On July Ph PMl, different varieties of 
<i;(ts in the experimental plots of th(' Central I'ixjierimeiital idumi, 
<ai;iwa, were found showing the eharac’teristi(‘ ” Flight ir}g " of tin: 
uiiktdets. It was possible at this ])erioti of growth to make an exami- 
iiatioii of a large scries of plants of diff(‘rent varieties showing all stag<'s 
"f growth from the young plants witli th(* iidior('Sc(‘ne(‘ f'om])letely 
' :irios<'d to the full-grown plants in which the infioresr-t'nef' was fully 
'h‘Vflo])cd and extended. 

A itdithothrips siriatuii Osborn, which has been j)opularly named the 
gn;>^ tlirips, was responsible for the injuric's which I am about to de- 
''nhc. The insects, both adult and larvau fe('d chi(dly within tht; 
'■•af dx'aths; few were found externally. The infioreseenci' is at tacked 
'ore it leaves the leaf sheath which ('ucloses it. In consf'puencc ol 
'Hb the thrips were more abundant in proportion to the extent to 
■'iaeii the inflorescence was still enclosed V)y t!i(' leai sheath; the mor(' 
inflorescence was enclosed the greater was tin' number of the in- 
found. The adult and larval insects feed upon the d('V(‘loping 
hts and produce complete sterility in the same hy sucking tlie 
and feeding on the young anthers, in some cases two or three 
could be found on the base of a single floret. Xo larva- werr: 
-d above the edge of the leaf sheath, though they were occasionally 
; ' ‘ uu the stem of the inflorescence between the lower florets. 1 lie 
^ ' to the florets is effected while the portion of tie' inllore.scence 
7 ' ■ 2ig them is retained within the leaf sheath. In cases where tlie 
"cence had left the leaf slieath and no sigri of injury to the lower 
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spikrlrt wus only an occasional thrips could be found, hiit 

when' the inflort'scraua’ had not left or had only partially left the hui 
sheath, in (‘V(>rv ])l;nit I (‘Xainined thrips were found in varying num- 
bers; tlu'ir activity on dist ur])anc(‘ made it impossible to count tlnm. 

It sonietinu's haf)pf‘ns that wlnai tlu* ititlon'S(*enc(' is emer^:iriK from 
the leaf sheatfi, the tip of the inHoix'scenee is accid(mtally retained in 
the leaf slieath while the middle portion continues to unfold, the in- 
flon'siMUKU' assuming tlie shape of a mark of interrogation (?) witli the 
distal ('xtremity fixed. Wlum this (iceiirs the distal portion of th(‘ 
inflores(*(‘ne(‘ is usually attaeked by th(‘ thrips witinii the leaf sheath 
with the rc'siilt that wlnui it is ultimately withdrawn the tenniiml 
spik(‘h'ts are sterih' (Plat(‘ 7, Fig. 1, B). 

A stmly of the diff(T(mt varieties of oats showed that those varieties 
in whieli tin* intloresetmee left the half sheath earlier suffered less from 
thrips injury, that is th(\v had few(‘r sterile spikelets at the basal region 
of the inilores(*( nee, than tlie vari(dies in whieh the inflorescenca' was 
later in huiving tlu' leaf slauith. I hav(^ already referre<l to the simi- 
lar observation of Ziminermann in th(' eas(' of Thrips cerenliurn. 

Fxtknt ok lN.iruv. In order to determine the actual extent of tlio 
injury, as field estimates am' rarely within a considerable percerit.agc 
('itlu'r \v:iy of the actual injury, I made actual counts of the sterile 
and ft'rtile sj)ik('h'ts on ('ach infloresceace of stems gathered from dif- 
h'reiil (‘xi)erimeutal })lots. From these counts the actual percentage 
of .‘^terile spikelets was obtained. 

Witli a view to eliminating the possible chance of error due to ])er- 
sonal selection of the plants from which the counts were to be made. 
1 had the plants collected from different plots by a person who was 
nmiware of tlu' purpose for which they were intended. 

Tii(' following figures ^ give the percentage of sterile florets fouml on 
tlie sti'rns of the oat plants of the different varieties thus collected; - 


“ ExtrlsiorT Outside plot, outside row. 12 .stems counted. 

Muxiiniim .sterile spikelets o2.2% 

Minimum .sterile spikelets 4.1% 

A ver age St ei'i le s f) ik e let s .30 . 9 % 

" AhutuluHve at Outside plot, outside row. 13 stems counted. 

Maximum sterile spikelets 42.2% 

Minimum .sterile spikelets lo , 6% 

-Vverage sterile spikelets 25.6% 

()u(si(le plot, inside row. 1 4 .stems eounted. 

Maximum sterile spikelets 43. 4 So 

Minimum sterile spikelets 16.8% 

.\verage st erile spikelets 26.2% 


'As there is no real neee.ssity for setting out the figures in detail, the maxu'Ciin 
luiniimnn and average i)erccntages only are given, but I shall be |)leased to 
dctailcH.1 eount.s to any investigators to whom the same would bo of value. 



Oats .Showing Stciilc* Spikchhs Cause*! l>y 'I hripn 
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ll will be noted that in the pereenta;»:<'s of •■Ahundan(‘(‘" above 
Un-vv is practically no differeiua* l)('t\e('(‘n the of tiu' injury on 

thi' insi(l(‘ and outsidt^ rows of tlie ))lot, indicating an ev(anH'ss in tin' 


<liMributioii of the insect over the ])lot, 

\i./u'liinr(\ (iarlon'ii I^ef^fHrratnl." plot, tjiirsiiif' I'fiw. 1 1 s(i‘ius coumcd. 

Maximum sterile sj)ikclc‘ts ;tS S' , 

Minirmiin sterile ^^pikelets 

Average sterile .s])ikelels 1 7 Aty 

Ivn.iH r }{ ." Outside plot, outside row. lA stem.-^ cmiiitt'd. 

Maximum sterile sjdkelets A'l A', 

Minimum sterile sj)ik{det,s d A' , 

Av('rage sterile spikelets ‘J'.l A' , 

lyinrur M . " Inside ]dot, rnitsidr* row. 19 .slnin.s enunti'd. 

.Maximum sterile spikekds . Ad s' , 

Minimum .sterile spikelet.s ! 1 'J' , 

Average sterile spikelets . dd .AA 

From (lie above results it will ))e sih'h that the mo.st seriouslv in- 


jured variety of oats of those examined was “ Haniim- M,'' III infio- 
rrscences of which variety had an averagie of bb.d jmt ecuit. of st(‘t il(‘ 
^IMkcl('ts. The variety least attaektui was “ AlMiidanee (larton’s 
lh‘g(‘ii(U’ated,’' ll inflorescences of this variety had an average of 
17,d per cent, of sterile spikelets. 

Keferenee has already been made to the gr(>at('r liability to thrips 
injury of the late flowering varieties and tin' forc'goiiig pe're'cnl age's 
'upport this opinion. The “ BaiintT ” varie'ty is one* ed our late 
‘lowering varieties and both percentages anel fi(*ld (d)servations she)we’el 
diat it was more subject to the production of sierik' spikeh'ts by the* 
diri|»,-. Mr. G, Hutton, who studied cereal crops in .Alberta during 
dif summer of 1913, informed me that “ Banner ” euits siifTere-ei me>st 
ste'rile spikelets in Alberta where he* notie*erl tlie oee'urrenee* ed 
wliite-oars” in oats near Red Deer and Athabasca Jaimlijig, .Alta. 

I h.s( KipxioN AND Life Histora" of Aa«/>/nd/iri.p.s v/rn/hes- O.smm.v. 

I lie insect and what is known of its life liistory, etc., htis b(*e‘n ek'- 
rilied by Hinds from whose excellent account the following has lu'e'u 
J I -‘inly taken: 

Ike* length of the female (Fig. 19) is 1 to 1.6 mm. dlie* gene'ral 
’ is yellow Avith more or less dusky or brownish shading in seune 
d Hinds states that the male is unknoAvn/ I have rif'ver found 
‘ "peeimetis, although Cary (1902) deseril)ps the mak'. 

■ eggs are reniform and vary in length from 0.265 mm. io 0.33 
and in Avidth from 0.085 mm. to 0.145 mm. The full grown larva 
dtorm and about 1.2 mm. in length. 

■ haij informed us that he ha.s found a few males since liis memnir wa.s wrii tf n. 
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Tiic !ilV histr)ry is ])rieHy as follows: Tho females continue t-. 
posit their (ju the leavf'S of tho j!;rass and tho young larva* rlev. 
through the fall until the snow covers tlie ground, hut only the aiitii:. 
appear to survive iIh‘ winter. The adults lubernate and appear’ r,. 
1 m‘ able to uithstand exposure to a temperature of -21° F. acconlu- 
t<i Himls. In ('amnia, liowever, they are able apparently to withstaii.; 
lower temp(*ratun‘s than tins judging by the distribution of the injun . 



In 1912. the lowest temperatures in Alberta were: Kdmonton --lo F 
and (’algarv "30° F.; in Saskatchewan, at Battleford, F.. i 
(Ju Appello —47° F.; in Ontario at Ottawa, the lowest tempera tuiv 
was "27° F. The females become active in the spririg probal'b' 
soon as the snow disappears, and oviposition soon begins, lasting 
tc'.ur to six weeks in many cases. Each female is capable of depo' ''’^- 
from fifty to sixty eggs, The eggs may be easily seen in the Icai h\ 
hohling it before a light ^vheii they appear as small lightish spots; 

]na\- be separated from the loaf by stripping off the epidermis. F'-- 
lengtli of the egg state in the spring is from ten to fifteen days, a '1 
the summer from four to seven days. The length of the larval ' 
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. from two weeks in the early sj)rin^ to ahout four days in inid- 
,iaitiiicr. The winged adults ap])(Xir in May or June. 'Vlw wlioh* 
j;], rvele occupies from twelve to thirty days, Korolikoff found that 

ii, r >j)(*cies injurious to cereals whicli lie investigat'd passcal tlu' wititer 
a; thr gre(Ui, soft tissues of the leaf sli('alhs of young ])lants. and that 
lit The spring they migrated to the (airly (‘eri'als and lali'r to the sum- 
nii'C crotis. He found that they migrati'd from one specit's of plant to 
:t!aitlier; for example, from rye to wluait and t>ats. Hi' stales that 
Micir injuries were cau.sed chiefly by the fai't that they feed upon the 
iiicfs of the different parts of the flowers, and espi'cially on the o('ary, 
ihat I.-. in cereals, the young grain. 

Other Species ov Thjhps Aa rAi kim; Oaps 
Hinds. (1, c.) records the following specie's as attaeking oats: ./fe/e- 
fascialui^ Linn., and Lirnothri p.s i/re /m Hinds. 

OoXTROL MEASritKS. 

.\s A /Ktpfiothrips slnatns feeds on grasses and is abli' to migrate with 
die gnait('st ease, the difficulties of control would ap])ear to be very 
‘ii'cat. Till' destruction of weeds, especially (I rami me, is essential, and 
tiii> would also apply to volunteer crops. As tlu' inserts liibernale 
!!i plaei's whore they have been feeding, such as the steins of cereals 
\^!lich liave Ix'en out and hav(‘ died down, imdi'r rubbish and in crev- 
the hiberiuition period would appear to afford oni' of the best, 
'ipliort unities for employing control nK'asun's. Suidi ineasiires would 
hf <ii a cultural nature, .such as dee]) ])lougliing of the soil. .\s an ab 
uriiative and additional measure the luirning of the stubhb of an 
i!ij<'>ted crop would undoubtedly destroy larg(' numl)('rs of the hiber- 

ij. niiig individuals. Grain which has been infested inighf Ije eiit as 
' ;u'ly as possible to prevent the further reproduction ol tin* llii'i])s. 
•dTt-r thre.shing, the screenings and chaff, which contain large mnn- 

"j the insects, should be burnt. Where early varii'ties of oats ran 
:‘rrown advantage may be taken of tlie fact that tln.'sc' are less 
To be injured*than the later ripening varieties. Korolikoff rci'- 
"f'niicjnb the sowing of “bait’^ or '‘trap” crops. He suggests that 
P" nr oats sown round the fields under cultivation aliout a fortnight. 
‘ the .sowing of the winter cereals might attract th(' thrips and 
■"•1 them shelter while the crops are growing. W hen the trap crops 
•’ moved later a large number of the thrips are remov('d affo, 

REFfJUEX'CES 

b f{. The Grass Thrips. Maine Agric, E.xp. Sta. Bull, 8.T 1002 
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K, L Ibakf i.srlK* In.s(*ktonktindo, Vktl. 4. p. 216. 1880, 

ZiMMKiiM.\NN. H. ‘'('b(T (las Ma.sscnauftn'ton namentiich srhiidigonder Insikor:. 
fonnan.” Zoit. Pllanzonkrankhoiton, 21, pp. 257-269. 1911. 

Mr. \V. K. Hinds; It is a normal habit of thosu insuets, partioalarly 
io th(^ younger .stages, to feed on the leaf sheaths or stems. 1 am sun- 
that Doetor Hewitt’s oh.servations on the young actually feeding on 
oat st(“nis is eurreet and I do not think there is any doubt of tluir 
being (‘ai)al)le of causing the trouble mentioned in his paper. 

Mu. ('. (loHDox Hewitt: There are two types of injury; one whrn 
the .stern is attacked and another where .sterility is produced iw tli<‘ 
insects actually attacking the OAUines ami anthers. 

Mil. \V. M. WrrEELEu: As Doctor Hewitt has said, he has hf-ni 
dealing with a ease of ])arasitic castration. Since the reproductio 
organs of the oat plant abort through lack of nutriment, Ave may ren- 
eeive tliis ca.stration to be brought about either by such insr'cts :e 
tiirips or by parasitic plants, such as certain species of moulds. 

Mu. Herbert Osborn: We had a case at the Experiment Station 
in Iowa many years ago of apple blossoms being attacked by another 
species of tlirips in Avhich the same condition was produced. Sterili- 
zation of the blossom resulted before the bloom opened. We 
unable to find any fungus disease there. 

Mr. (k (Jordon Hewitt: This question of sterility was fir-i ^ciu 
to the Dominion Department of Agriculture with the idea that it ^v:l' 
eailsed by bacteria or fungus. 

President P. ,1. Parrott: The next paper is by Mr. C. L. M' tcalk 
entitle<l “The Egg-Laying Habits of the Pecan Twig Girdler.” 

EGG-LAYING HABITS OF THE PECAN TWIG GIRDI.ER 

By C. L. Metcalf, Raleigh, N. C. 

(Withdrawn for publication elsewhere) 

Mr. H, r. Fernald: A resident of Massachusetts had a g 
pecan trees in the state of Mississippi and he found that tin 
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u;t' i-ausing so much (lamug(‘ that h(‘ secured no incoriK* from Ids 
inv< >}fncnt, and finally sold the property at a loss, 

I’hksidknt P. J, Parrott; The next paper, (Oititied “Xott's on thi' 
]aIv History. Distribution and Effiei<nu‘y of the I^irasire of the 
rfnm'h Pu^, ’’ will lx* pr(\sent(Ml l)y Mr. J. \V. ^[(“( 'ui!(i(*h. 


A PARASITE OF THE CHINCH BUG EGG 

in .hviKsW, McColloch, Assistant Ktitotnologist, and H. \d asa, Stmiini Assist<int, 
Kansas SUtic Agrirnltund (' nitty r 

iNTROOUCTtOX 

Proliahly very few insects l\ave re(‘eived tlie atf(>n1ion fnnii ento- 
jiadoi^ists that the chinch bug has. Without a doubt tlu' chincli buj^ 
1 ' tli(‘ most serious pest with which tlu' fanners of thi* jjjrain Ixdt have 
!u contend, and the amount of damas{‘ done ])y it in the last 
Mxty years reaches into the Iiundreds of millions of dollars. Every 
••xperiment station in the area mentioned has at some tiim* carried oii 
iav(‘st illations relative to the chinch buj^, and it has h(‘im lhoup:ht 
That the life history and economy of this insect was w(‘!l understood. 

Of all the staple crop insects, the chinch ))u^ has b(a'n llu' only 
'Hie for which there is no insect parasite. Prof. F. M. \\’(d)st(T’ says 
' there may sometimes appear hymenopteroiis parasites of tin* eg^s, 
hut we have as yet no proof of the existence of such in this {-ountry, 
and only suspect the possibility of such a phenomenon br'causi' otlier 
allied species have similar enemies, which destroy their eg^s.” In 
A|)ril, 1913, the writers collected chinch bug eggs in the field whicli 
hiire signs of parasitism, and later parasites were hnal from these 
which Mr. A. B. Gahan, entomological assistant, bnited Stales 
bureau of Entomology, has described under the name Eumurofiomd 
ht fujico. 

History of Discovery 

hi the course of a scries of experiments conducted by the department 
' iitumology of the Kansas State Agricultural College on th(‘ life 
fii>t..rv of the chinch bug, a large number of eggs were colI(‘cted 
ui ih<‘ field to determine the first appearance of young bugs and the 
Ui'-rr.dity of the eggs. The eggs, which were collected at dillerent 
' ahs and in different localities, were examined daily. \\hil<; 
■dU' a mining the eggs it was noticed that some of them w(Te becoming 
Mj eoiQj. ingteafl of assuming the usual red coloring. eggs 

1*' '(jlated and on May 19 there emerged from them three parasites. 


''-t U. S. Bur. of Ent. 
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( 'laSSUTCATION ANT) OltKilNAL DESCRIPTION 

KuHifcrost/ma henefica (lahaii is a very minute insect l)cl{)nm!i;: r, 
the hynieiiopterDUs family Proctotrijpifhv and to the sub-family yv L 
itomiuo'. Mr. ( lahan Mias en'cted a iK'w j^enus and species for u.i. 
insect. He places the ^enus near Tiphodytes but readily separ:iii- ;• 
from that jteuiis hy aiitiainal and venational characters. The hiliu-.v- 
in<i: technical descrijition of th(‘ species is taken from Mr. (;:ih:i!i . 
paper: 

.rri aim. Head from above iiior(“ than t\vie(' as hro.'ui j..;.; 
all tero-| lost eriorly, (he vta'tex fiiiiitly sculptured, face perfectly .smooth and [udia;,.; 
the n'gion hidow th(‘ (“y(‘S faintly punelured: antennal scape not quite r(>aeliij)U a , 
front oc('lhis: pedieid longer than joints one and two of the funicle combined: luiii-;. 
hve-jointed, the joints snb-efjual, not lonf^er than broad; chib foiir-jointod, joint r,;.. 
imc'h larf^el• tfuin tlu' ht.sf funieh' joint, but smaller than the following club inn;’' 
whii'li tiro (>([ual and sub-cjuadrale, .M<‘Sosciitum faintly reticnlatod anleiiorly, 'j. 
di.'^e perfectly .'^niooth and highly polislu'd with a very h'w small round i)U!i'-iiiivv 
.-^eutcllum, postsiaitelluin atul true inetanotum smooth without punctures; pro itd.i' 
as d(‘s<'ribed; aiiliaior margin of the foianving to the ap(‘X of the venation with o!:l\ .. 
few short inai'ginal cilia, beyonil with long eilia., tlm longe.st being twice tlie wiiirh' : 
I lie wing, hirst .st'gment of the alxiomen lU'arly twice as broa<l as long with I'oa:'- 
longitiidiiud striay stvond segmeru similarly sti'iate at base and much inoro beti’iy 
.so beyond to the apex. 

II('ad a.n<l tluirax shining black. Antcumm, ]')alpi, legs including (‘oxa- lui'! i/ 
whole alidomen redrlish yellow. .Antennal ]>rdieel and club .sliglitly fuscotis. 

M.alk -- Antennie fusixuis, sub-uioniliform, witliout a distitiet club; [ledieel al"t«.'-. 
thickt'r blit not longer than tli(' hrst funitde joint; fiiniele joints one, two and 
slightly largi'r than the following; apical joint of the club u.s long as (he two jai'i rijiiis; 
joint.s combiiK'd: abdomen a little shorter than m the female and distinctly 
on the apii-al half. Otherwise like tli(‘ female. 

Like History Summary of Original Host 

The life liistorv' of the chinch bug is so well known tliat it will "Hy' 
he neccs.siiry to give i\ very brief outline of it as it occurs under KaiKo 
conditions. The chinch bug is found in all parts of Kansas. t Nce]': 
in llu' extreme western counties. The adult bugs emerge from iai'C'’ 
nation during tl)e first weeks of April and eggs are found from t o- itid 
of April to the first of July. The first brood reaches maturity dtu'ini^ 
the early part of July and the eggs of this brood are found ir'-ai ik" 
middle ot July until October. The second brood begins !<■ 
maturity about the last of August, although the majority do ue? rck' ■* 
maturity until the middle of September. These adults nng'-'' 

= A large number of specimens of the parasite were sent to Mr. A. B. Gal;- '‘1^ 
mologleal assistant, tnited States Bureau of Entomology, for describing 
description of the genus and species appears in the Proceedings of The Vnr ' 
National Museum, vol. 46, pp. 442-43, 



MCC'OLLOCH; C l) INCH UK; I'AlJAsK): 


v.: M] 

t;.,. ^rrisslands whore they pass the winter in th(‘ cluinp-forjuin^ grasses. 
Ti;r pniod of oviposition of the adults oecaipies the entiia' .‘«uninna’ and 
;t!i the exception of a week or tAvo in July, jnay easily he found 
i;. die fi(‘Id from the last of April until the first of 0(‘toher. 

The Kcni of the IhvHAsi if 

I )ks('RII*tion — T he ejiCjiits of tin' jiarasitf' hav(' never heiai ol»served 
iiMr!' they were deposited in the liost's Ovarian e^es or ova were 

f\;iiiiiiu“d many times. Thorc^ neviM- w(‘re found more Ifiau thirty 
ill a female and these were gTouped tojiii'tlH'r in the ovary, their 
i-Iiiiii ends toAvards the apex of the ovary and th(‘ii‘ tail-like })o)tion 
i'^iiT around in every direction. Jud^'in^ from the eojnj)arative sizt* 
(ii tiif ova, the matured ovum is s])atulate in sl)ap(‘ AA'ith oAatf* body 
uhieh lapers into a lon^’ stalk. The ojipositi* jiole tap(a-s »;ra dually 
amt ends in a l)lunt point. Tl)e ovum, on an avca-a^ca measures from 
,n7 t(i .01) mm. in lenj>;th and from .02 to .{Y.i mm, in Avidth. d'he 
'talk is alxHit tAA'O fifths of the entire^ hai^tli and is shaider and cylin- 
'irirak The mieropyle is located at the ti]) of tlic^ stalk. Tln^ oa urn 
i- nearly transparent and the granular eharaet(u' of the evloplasin is 
plainly visible. The nucleus, Avliich is eom|)ai'atively large, is loeatcal 
a- a rule near the blunt end of the ovum. 

kK.\(;rn OF Egg Stage — So far it has not bc'cn ])(issihl(‘ to find tin* 
'■lilt nf tlie parasite i!i the host, and so the ('xact length of the (‘gg stage 
h'v lint been determined. HoAvever. the very young larva ii:is Ixam 
I'Hied shorth" after it has hatched, and thus th(' time betwiaai oviposi- 
til'll and the time the young larva aatas first si'cn A’aries irom two days 
t" about a AA’Cek. 

The Larva of the Parasei e 

l)K^(■HIPTION — Since it has not been possibh^ to ged the larva ol tin* 
I';ua«it(' out of the ho.st7s eggs, a detailed deseription (’aiinot he gi\'(*n 
thi< time. Looking at it through the shell of the host it ap]jeurs 
in shape and the segmentation is A^ry indistinct. As the larva 
rin* body contents become plainly visilde. 
bF\(erH OF Stage — The length of the larval stage vari(^- with the 
'■aiiKiiir conditions. Although during the sunmuT tin* groAvth is vcr\ 
arnl the stage may be passed in from fiv(‘ to seven days, it maA 
injin ten to fifteen days. In one case a larva shortly after lialch- 
■iMired .12 mm. in length and nine hours later it measui’cd almost 
The groAvth of the larva occurs practically altogetlicr during 
time, 

^ ' S'lNG OF THE Tarawa — J ust hoAv the food entei> tin* larva Ihk 
' n determined, but after it gets Avithin the })ody it is con>tantl\ 

' ‘ ' d back and forth by contractions of the body, i lies)* contrac- 
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tioiis iiiiiy start from oitfuT oikI of tfu' body and move to the othf'r (-1.4 
There are about three contraetions starting frojn the anterior eiKl 1,, 
two from th(“ posterior end and there are about two contraetion-: jif- 
minute. 

The Adult Pakasite 

K\iER(iExcE— In emerging the j)arasite cuts a zigzag openinu. i, 
ras])ing and t(‘aring witli the mandibles, around three fourths of 0,- 
aiiterior end of the egg. Then by pushing with the abdomen and 
the eap is puslu'd hack with the head. The head is thus fore('il 
and tile parasit(‘ feels around with its ant(mnup. Then by contiinnilly 
working tlu' legs witliin the shell and by extending its abdomen Ikw], 
to t he ])osterior end of the shell it finally gets the front legs free. Tk i: 
by [)ulllng with tlie front legs and pushing as before it gradually w.n'k^ 
the rest of the body free from the shell. The time of day when enicr- 
g('U(‘(‘ oceurs varies with tlie temperature. During the spring when i; * 
temi)erature at night fell below o0° or 60° F., the emergence occunv:; 
between 0.00 a. m. and 9.00 p. ]n. From June 2 until Septenilx r^ 
win'll tlie temiieraturo at night was above 55° or 60° F. the enuTgeiii-- 
oecurred for the most part lietween 9.00 p. ni. and 9.00 a. m. I C'!:. 
Septiunber 8 on with temperature eonditions ilie name as in th(' spriiin' 
the emergence oecurred during the day. 

Uelation and Fc’Onomy of Sexes — In a number of experinn'iiu 
conducted to determine the relation and economy of sexes it was fniiii l 
that where a male is supplied to each female a higher percent .ajK ni 
parasitism was obtained. It was also found that a greater nunibE-r "i 
parasites reached maturity under these conditions. Table I 
the results of these experiments: 


TAllLi: I -SHOWING THE RELATION AND ECONOMY OF THE SEXES 


No. of Trials No. of Females 

No. of Males 

.Ave. per cent of eprgs 
Parasitized 

Ave. percent. of Mor- 
tality of Parasites 

Ave. No. Lci:' 
ized piT Fe)!;;il'- 

§ 2 

2 

53.4 

27. 

5 

10 1 

1 

51,2 

23.4 

0 ■- 

0 2 

1 

52.6 

39.2 

1 • 

.<5 3 

1 

26.1 

38 9 

1 

I 4 

1 

12.5 

100, 


1 ') 

1 

7.5 

33.3 


4 1 

2 1 

37.5 

25.3 

(i 

1 ! 1 

3 

20 . 

i 

- 


Number of Eggs — It was not possible to determine with any Jciiac' 
of accuracy the number of eggs a female could deposit. Nk act 
individual females parasitized an average of 6.2 eggs; sevi 
females of the first generation parasitized an average of 4. 
sixty-three females of the second generation parasitized an '‘Uk' 
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,,i 0,7 thirty-one fenialos of tiu' third i)arasitiz(Ml an 

;,vpi;ino of 3.7 eggs. The largest lunnher of (‘ggs ])arasiliz('rl by n 
dniilc female was 13. 

'fwoiitv-nine females, that liad nut laaai allowed to ovi{)(»sit, were' 
.liv'crlr'd and the number of eggs in the ovaritis countr'd. The smalh'st 
minihia* of eggs found was 13, and the largr'st 29. while the averagr* 

w:i> 22.8. 

I’HoeoRTiON OF Sexks- The numlaa’ of feiii.'dr's gn^atly exraa'ds 
thf tminher of males bull) in the Held and in the Laboratory. Of lilt y- 
r.ne parasites collected in th(‘ field, forty-si'va'ii weia' femah's, and of tlu^ 
7Sh jiarasites bred out in tlie lalioratory, .'>12 wire feniali's. Tla^ 
iiiiiidx'r of females bred out in 11 k‘ laboratory is low bia’aiisi' of several 
of jiarthenogenesis in whieli (-ase tlu' parasitr's obt aim'd weri' all 
males. On an average about 70 to 75 |)er (a'ot of tin' ])arasites oIj- 
triiiied in the laboratory were females. 

ILurruKNOGEXESis — This inseet can lireed par(h('iiogeiietieally, but 
tfi(' iniiiilHT of eggs parasitized i)er fr'inale was usually low, and jnany 
<if th{' off.spring failed to develop. Fifteiai trials wi're niadi' with 
unfertilizeil females, and in four eases nrj ovijiosition was notii-ed. 
*)1 tin* 120 eggs parasitized by unfertilizi'd fmnales 50 tidied to reiieh 
maturity. Seventy para.sites were bred out nml HO «)!' them were 
inales. 

IIaiuts t\ the Field- — T he short existenei' of tlu' adult is oei-uiiir'd 
ill (‘on.<tant activity during the day in hunting for mates, ami ovi])os- 
itiiifi. Feeding, if any, recpiires a very short tinu', and the jnain part 
'li till' insect’s life is directed towards reproduction. In the wlnait 
tlehls tli<‘ i)arasitcs were always moving about on tin' plants mair and 
the surface of the ground. Unl(\ss disturlii'd, tlu' adults sel- 
'I'tiJi take to the wing, Generally only om' parasiti' was found at a 
blue, hut occasionally two or more Avere found in a v{*ry small area. 
.Vltliuiigh it seem.s probable that they spend their lives in eoniparativi ly 
liiiiitf'd areas, they also distribute themselves to a greater extent than 
”‘iuht be expected. It is probable that the wind aids gri'atly in tliis, 
Lmod— X he parasites AVere never observed to fi'ed in tin* fiehl, but 
btc laboratory they fed readily on the sweetenixl Avater supplied 
tF-!;;. 

1 ■ loHT — The flight of this insect is by .short jerky flights. lust 
’ 'r they may fly at one time has not been determined. They 
■ MPcn observed to fly from a leaf of corn five feet from the ground, 
hui here the flight could not be folloAAmd. In the laboratory tlie 
were generally short, covering only a foot or tAvo. 
h ,I:CT OF OviPOSITION IN DIFFERENT St.VGES OF THE FoO—lhe 
h'*- OS seem to prefer those eggs in AA^hich the chinch bug emlirAO 
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}i:hI not y(‘t bn^uii to show (he reddish color. In several expenjunn, 
in which jKirasites were introduced to red cgi^s, there was only 
<'as(‘ wh(‘r(‘ tln^ ]>arasile developed and destroyed the embryo. ( if il,,, 
(“K^s eollceted in tlu> field, only four red eggs were found that l.ic r 
ga\'e up ]>arasites. 

Host Kku.ations In all of tlu^ experiments, the chinch bim- 
was the only oiu' in w[u(‘h this parasite would oviposit. A nunihcr 1/ 
exia-rimeiits w(T(' conducted in whicli parasites were given (‘gn- nf 
fals(‘ cliincli bugs, and other henn])terous eggs, l>ut no parasidsjn we- 
('urrcd. 

Lkngtii of Adult Lifk — O wing to the fact that the adults ui i, 
kept in small vials and without food, there is little rIou]>t but ili-' 
the haigtli of life was greatly shortened. The length of life varii- 
gnaitly, ranging from a few hours to twenty-five days. Tempca'anir-- 
lias miioh to do with the length of the adult life. During the spriuL^ 
the adults live on an average of about 93 hours. From June 9tli tr 
Septeml)er 1st Ihe averagi' was from 40 to 60 hours, and after Scp- 
temlxu’ 1st the average was considerably over 100 hours, in -ni!;:' 
eas(‘s reaching 350 hours. 

Food also plays a largo part in the length of life, and the more ofu ii 
tlie ])arasites an' fed the greater the length of life. Table 11 shun^ the 
results of feeding parasites. 

tabu: 11, ^showing kfi'I'CT of food on the life of the female 


Ni‘, of Fani.iit(.s 

Fed 

Times fed 

.Av. liength of Life 

i 

1 No. of Parasitise 

Check 

[ Av. Length >■! ).. 


1 

74 hours 

4 

i 33.4 h.n.;,- 


2 

7,V| “ 

3 

i .54.3 

3 

•d 

lid •* 

4 

i .a 2 ‘ 



2ti4 

7 

\ 102 N 

I 

12 

414 “ 

3 

! 152.3 


Length of Life Cycle 

The length of the life cycle was found to vary with the temper. 

The average time lietween the collection of chinch bug eggs au'! 
enuTgence ot the parasites in l\Iay and June was 13.9 days !‘*r ''' 
individuals. 

The average length of the life cycle for the second gcnoratii a 
14.3 days, lor the third generation 11,9 days and for the fourth g-i'.rnr 
tioii 0.9 days. Owing to the scarcity of chinch bug eggs at thi- 
it was impossible to continue the brood study for about two 
From the last of July to the first of September 249 parasites wer 
from eggs collected in the field, and the average time between 
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r;.,ii ,uid (‘Tnorp:pnco was 9,S days. Thc^ avorajjje Jf'ii^th of tiu' lift- (wde 
vt iin‘ sixth generation was J5.2 days; for ihv s(W(Rith g('ii(‘rat ion 17.0 
and for the eighth gt'ucration 27.8 days. Ta])lr 111 givos the 

'.rand studv. 

TABLE III.-SKOWING THE AVERAGE LKNciTIi iW THE LIFE ('Y(T,K 



Source of Material 

Date 

.\'o, l’ar;i,sitch 

•\v. I.cu};tli Fife (’yUc 

1 

Eggs collected in field 

• 4 2.s r, 27 

81 

14, 9. lays 


I'roitt 1st Lrood 

.5 2l>-(') 24 

til 

u :s '• 


F rom 2(1 Lrood 

6 5-6 Id 

■1,1 

n.i) ■■ 

4 

From 3d brood 

C 20-6 21 


9 9 ■’ 


collected in fi<‘id 

7 PJ-9 (i 

20 

<1 ,s ■■ 


Fntin fith Itnwd 

7 28 9 .S 

1.17 

11 •' 

: 

From Oth brood 

8 16-9 7 

Him 

17 i: “ 


From 7lh brood 

9 1-9 14 

11 

27 .s 


I'lRsT Appearance in Sprinrj Inasmuch as thr first parasitized 
‘•iinich Img eggs wcr(‘ found on April 2S. it is certain that lli(‘ ])arasif(‘s’ 
■A' iv out ix'fore this date. Tln^ first chiindi l)Ug eggs \v(a'c found iu 
field on April 24. 

l.vsr Appearance in Fall — Tlu^ hist ])ara.'^it(' ol)served in the firdd 
Oil- tali was on Octolicr 14. A jnirasite was hnal out fr(»m a clump 
‘s ''rah grass that had lieen hrouglit into a warm room on Xov(*ml)(*r 
itui the jirobability is that it was luhc'rnating as a i)U])a in a chinch 

NtMUKR OP Generations- -Tile (‘xact numi)(T of gimcriitions ha.s 
heeu worked out, but there are about nine or ten. h'l’orn .May 19 
'hily there was olitained four generations of adults in the life 
■E'tery work. At this time the chinch hug eggs Ix'came very scana*, 
was the interval between broods, and thus it was not ]>o.-;sihlo 
'"UTv on the life history again until July 28. From tlnai on until 
^’fin!)(‘r tliere was obtained four more generations. TIk' iutcaval 
n'miiu which the life history Avork Avas forced to be dropped was about 
^ WfM'ks, or almost the length of the life cycle, so that it would appear 
- there rnight easily be nine generations a year. 

Distribution 

i ' ' parasite was first discovered during the .spring in chinch bug 
' ' 'Elected in a wheat field near Alanhattan. During the summer 
' ' ioimd in every grain field around Manhattan, and, in fact, 
I'iace where chinch bug eggs Avere found. In August a hasty 
‘ ■ of the state was made, and parasites Avere found in the following 
' Ellis, Ford, Kiowa, Ellsworth, Kingman, McPherson, Har- 
''tanner, Cowley, lliley, Pottawatomie, Alontgomery, Allen, 
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At(*liison, J.oRvouwoith and Cherokee. In fact, parasites were ]'■)!]!.,• 
\v}i<’rev(‘r jiiaterial was collected, and the area given includes ! . 
cully all of the cliinch bug infested region in the State. 

PKUcux'rAOi': of Parasitism in Different Localities 

The average ])erceiitage of ])arasitisin of cliinch bug eggs eolltcit-i 
from various parts of the State outside of Manhattan was 16 per {■( ];:, 
Table, shows the record of the collection of eggs and the per cdn 
jiarasitism. 

TAIU.K IW SlIOUINt; I'KHCENTAOE OF CARA.SITISM IN VARIOUS PARTS OF THE 


P!:icc<'()llcct.('ii 

Date 

No. of Egg.s Collected 

Per cent Parji-i-. : 

Cniwfortl 

May 2/ ; 

lit) 

1(1.3 

Potlavs:i1.(irtiii’, ('o 

Aur. 0 

ri5 

30.9 

Utnisi' ('ily 

“ Ifi 

85 

l .s s 

Effiiif:hiii[i 

U 

130 


Wiiifli-M 

" 19 

211 

24.1 

Colmulms 

“19 : 

72 

12.. 5 

lolli 

'■ 2.1 

79 

15.2 

Indeiu'inIrncL’ 

“21 

59 

1.5 2 

Ilavs 

“23 i 

17 

i: i; 

Newton 

“2.5 

47 

14.9 

Mcl'hrtsoii . 

“27 i 

14 

14 3 

Con» ;i>' SprinR.. 

Sept. 3 

178 

3.0 

KiiiKmnn 

;; 4 1 

111 


tlnvii^biirc 


.5 

20. 


At Manhattan the average percentage of parasitism for the sunnier 
was 32.1 per cent. The greatest number of parasitized eggs uin- 
found in the corn field liotli on the corn plants, and in the era!) gni." 

TABLE V.-SII()W1NG PiTUTINTAGE OF PAHASITISM OP CHINCH BUG EGGS AT MANHAT! \N'. 


Month 

Total No. Chinch Bag Eggg 

Per cent, of Erjts: Fanw-j’i.i’- 

April 1 



Mav 


3o.8 

June. 

5“2 


July 


22.9 

; 40.5 

Aupist 


Septcmlier 

232 

ss'r 

. 




Chinch bug eggs are often laid in bunches of two or more, a' 1 * 

interesting to note that the percentage of parasitism is very ah' 
such cases, ranging from 75 to 100 per cent. 

Efficiency— T lie average percentage of parasitism over ti * 
of 16 per cent does not represent the actual number of chi' >h 1’’*? 

iThis porrentage of parasitism over the state is much lower than tli.!; ^ 
at tan, because it is based on only one collection of material and this iha . 
often coliecTcd at a time when diinch bug eggs were scarce in the fields. 



\- H] HODGKISS AXD PAUROTT: PAH OF S.\N’ Josi: SCAM: Jj:* 

(..p-s destroyed The period of ovi]iosition of die huj^ rovers 

tw'O months, -while the life cycle of tlu' par;isit(‘ covers ;i [)(M‘iod 
(,]■ oiilv two or three weeks. Thus the e^-^s of ;i sin^h^ feuKile chinch 
;ire oxpo.^ed to al)OUt three broods of jjai'csiies, whih' t)u‘ of 
,.iu- brood of chinch l)Uj’'s are cxi)osed to foui' or li\'(‘ l>ro(>ils of ]);^ra^iles. 
'I'lieieforo, the ]3ercenta/>;(‘ of parasitism for a brood of (‘hiiich hui^s is 
at least dO per cent. Ex))eriments conducted in tin' field and in die 
laboratory show this to be true. 


[hmsiDKNT P. J. PAHROTr; 'The next paper on the [iroj«;ram is 
eiiiith'd “Jkira.sitos of the San Jose Scab' in \e\v York -Sj)eci<'s and 
])i<trihutiun,” by II. I'k Hod^iikiss and P. J. Parrott . 

THE PARASITES OF THE SAN JOSfi SCALE IN NEW YORK 

liy H. J']. JtoDGKiss iiiifi !*. ,f. I'Anuo'i'T 
(Abstract} 

Ibirasitc.s of the San Jose Scale wfU'e numerous durin;^ PHd in Xew 
York. To determine the range and species of tli(‘s(! insoets, infest(‘d 
'A<io(l was collected from urisprayod trei^s in tin- nion- important fruit 
ui-tricts of the State. This was obtained from tw(‘nty t(nvns n-pre- 
ntiug thirteen counties. From the material \vv rr an-d the following 
dt''<-ies. - Prospaltella perniewsi Tower, ApJieUnu-s fu-^ci penat^ Hmvard, 
.\l>li(linus diaspidis Howard, Signiphora nUjrita As)in)e<ad, and /Vr?.^- 
■"Jiittfiis pulchellus Hoxvard. The last two sp(‘cie,s inentionerl appear 
t'i be of eomparative unimportance. Taking tln^ state as a wliole our 
I'lVf'ding records for September and Octobc-r Ibid, indicate that 
P<rhlciosi was probably the most numerous specii^s during tliat, period. 
L'C.</>(d/.s' was numerically greater in two coimti(‘S wdiih; firsc/pcmis 
J':uikr(l first in three counties. It should also br* recorded that a eount 
urarly 800 parasites collected at random showtal that about one- 
Fii! of the specimens were pernidosi, one-tliird were dtaspuhs wdiilc 
bh rc'inamder were fuscipennis. 

* -'asidcrable interest has lately centerc^d on the efficiency of pura- 
'b !o bold the scale in check. To dcterniine the ratio of para.sitisin 
■ rical counts were made of the scales after the roarings of the 
1- - iTc.s were completed. Some twenty thousand individuals wer(j 
‘ ■' " 10(1 of which about thirty-five hundred eontairu'd exit hoh .s of 
.■'inenopterons. The percentage of scales affeett^d was varialjlc 
u the average ranged between 12 per cent and 24 i^er cf-nt for 
•Aire state. Locally the range was greater and the tubiilations 
' - on wood collected at Geneva showed a difference ol Irorn 0 to 
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3rj pfr cent. This variation in th(* jx-rcentages of scales attufkifi 
occurnMl on individual trees as w(“II as on limbs or smaller branches nf 
the sani(‘ tr(‘(“. Of two sanijile.s of wood tak{“n from the same braneh, 
oin‘ gave no ext(*rnal evidence of the work of the insects while on th-- 
oth(‘r 10 piT ('(‘lit of tli(‘ scal(‘s w(“re parasitized. 

fn our studies soim' attention was also directed to the occurrence nf 
parasit(‘s in orchards which have been regularly sprayed with the 
lime-sulj)hur solution. It is of intor(“st to note that in some inslaiic.-s 
J‘2 ])(‘r (‘(“tit of the s(‘al{‘s w(U’(‘ (h'stroyed by the hyinenopterotiv 
An ('xamiiialion of fifly larg(‘ colha-tions of wood from two oreharijv 
that hav(‘ l)(‘en tiaaittal with the al)OV(‘ 8])ray for a number of ye-irs 
gav(‘ an av('rag(' of 7 ]X‘r cent of ])arasites for each planting. 

Interc'sting as art' these statistical accounts it is perhaps liariliv 
n(‘(“('ssarv to urg(' the dangiu’ of attaching positive values to the ahitv.’ 
figun‘s. It is ajijianmt from oiir stiidii's at the present time that tie- 
parasitt s vary a good deal locally both in numbers and in therelati’o- 
importaiua' of tiie dillerent sjX'cies. 


A memb(‘r: It might be interesting to note in this connet'tion t]i:e 
8an J()s(' scale is .sometimes contr(dled by fungus disease partieuLirly 
during tli(“ w('t weather. 

Mr. M. P. Felt: 1 would like to ask Doctor Howard whetia’i' Ij*- 
lias any in format ion as to the possible value of these parasites Fr 
controlling San Jose scale in the future? 

Mr. L. 0. Howard: It is guess work. I am quite positive, bev- 
ever, that eawvspaper advertising of the parasite work on the San Jas- 
scale is going to hurt tli(‘ fruit-growing industry, because it will rc'uh 
in many people giving up spraying. AVe do not know the im-iinai" 
relationships of the different species of parasites of this inseci ami 
considerable study will bo required before this information can 
secured. AAe used to think that when a parasite emerged fmin a 
scale insect it was responsible for the death of the scale, but tih' i' 
not always true because the species concerned may be a seenudary 
parasite. 

^Ir. A\ . K. Rumsey: I was much interested in President 
paper. During this season in West Virginia I found several ori-hariF 
where the scales were more thoroughly parasitized than any 1 
ever seen before. 

Mr. H. T. Fernald: I have been watching the parasites s 
San Jose scale in Massachusetts for eight years and their nu'iihcrs 
have been discouragingly small during that time. In the fall ot Ud- 
hoM’cver, quite a large number of parasitized scales was foue ^ 
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that something unusual might b(‘ going on I Jiml oiu^ of my 
.iiiilnits make collections and from tlu‘sp ho bivd oul two s]K‘cirs of 
J.;(!:isites in proportions of perhaps 98 cent and 2 jHa* vv\\\. In 
lii.-x* collections about SO per cent of tih' scal('s \V('r(' parasitized. 
The parasites which emerged in such larg(' numbers Mere sent to 
jtuctor Howard wlio reported that they wen^ a new s])e(nes and tlu' 
nrigiiial description was accordingly publishial in tla^ Anfutls of Ihc 
Eiilontological Society of Afncrica for Alarcln 1910. by Mi-. 1). (b 
lower. As a result of the observations which liav(‘ been made, we 
iuid that during the past fall in sonn* Ioc:iliii('.s 90 pei’ cent of tlie 
>cales are parasitized. It seems to me that wv an* in a position the 
haderiologist who is able to furnish purt' cultur(“S and 1 am n'ady 1o 
makf^ a proposal in spite of what Doctor Howard has sai<h to t li(‘ ellVct 
that \v(* Avill send a few parasitized twigs to any entomoiogisl wlio is 
iiiterestt'd in the matter. I agree with ].)octor Wheeh'r tiiat if 90 p('r 
cent of the scales are parasitized, the remaining 10 p(‘r taajl will, 
lie veil lieless, furnish an abundant supj)ly for re])rodia‘tion. If the 
pt rc(‘ntage of parasitism increases as it has in the past two y('ars tlic' 
re>uit.s ought to bo helpful. Our best results have b('en secuired from 
cullections made from unsprayed trees such as Cornus and Salix. 

Mit. A. C. Lewis: I have only .seen one or two cases in (Icorgia 
^'herc the fungus disease did any particular good in destroying tlui 
8:in Jo.se .scale. I do not think it can be dej)ended upon as reimaly in 
dii> r^tale. 

Presiuent P. J. Parrott; The next paper w-iil Ik; prc'se ntf'tl by 
Mr. JT Shelford. 

THE IMPORTANCE OF THE MEASURE OF EVAPORATION 
IN ECONOMIC STUDIES OF INSECTS 

By Victor E, Shflfori) 

ID* economic importance of any environmental factor is deter- 
CiiiKMi by the character of its influence upon organisms of economic 
iai[)ortance. Environmental factors influence organisms chiefly in 
' of three ways: (a) by stimulating migrating animals an<l cau.dng 
‘‘•' lu to turn back, (b) by producing death, (c) by modifying rate of 
tabolism, fecundity, length of life, size, etc. Kecontly attention 
y "iitomologists has turned to the study of optimum conditions for 
< t growth and rate of insect metabolism (Hennings^, SandersoiiT 
In these studies the chief criterion of incnar^cd meta- 

band nnd Forst-Wirt, o jrg (a) p. 08. 

Econ. Ent,, HI, p. 113, 

" ‘'-nee, X, S,, XXXVI, p. 310. 
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IjolisiM h.'is lK‘ 0 n the df'croase in the length of the instars. <hi,.r 
indices of rate of jiietaladisin in coTnmon nsc arc: (a) the anionn’ 
carla)!! dioxi<le i)roduced, (h) amount of oxygen consumed, (0 h- :e. 
])rodtieed hy tlu' organism, (d) for aquatic animals siisceptihilit v i*. 
%vea]v cyanide' has heeti shown to be an excellent method fCliij.h. 
Those organisms and parts which have the highest rate of metabolioi! 
go to pi(‘C(‘s (juickest. This method gives results exactly siieihir 
to that of the me:isure of the carbon dioxide with wdneh it has hcMi 
compared. Anotlu'r im'thod consists in measuring (c) the vigur 
the liehavior react ioji (Allee’} which has been found to compare favnn 
ably with the cyanide results and nnaasure of carl)on dioxide. T1 mi« 
animals with a high rab' of meta})olism are more sensitive to stiiiiiili 
and react more vigorously than animals with a Ioav rate. The stii«[v 
of roacti<ins to measnnal physical factors can no doubt be used t" 
advnnt4ag(' in tli^^ study of conditions affecting the organisms. 

Tn a series of ex])eri]ncnts the writer^ has established gradif-iii' 
of eva])orating ])ower of air by ])assing air of three different kiuT 
(rates of ('va])oration) across the re.spective thirds of a long iiarrnn- 
cage. These exi)eriments showed that frogs, salamanders, toad-, ia- 
sects and millipedes are .sensitive to variations in evaporating ])ower, 
and turn l:)ack vdien they encounter air of an evaporating ]?n^\er 
greater or less than tladr optimum. The experiments also showoi 
that after the animals had been in dry air long enough to have a 
small amount of wat(T withdrawn, they became more sensitive te 
the effect of eA'a]>oration. The work on insects was not carri(al lar 
by the wTitor l)ut additional ex])eriments by E. 0, Deere and J. H. 
Watson siqqmrt the original results. 

In general the reactions were similar for comparable rates of evap- 
oration no matter whether the evaporation was due to drynes-<. 
paraturr, or rale of flow. Furthermore, death was i)roduced with tlir 
same symptoms regardless of the cause of evaporation. There 'va- 
usually a period of excitation following a short exposure and a ^leriod 
of depression, followed by death. The same disturbances v^lmvk 
cause animals to turn Itack u])on encountering air of high ' vap- 
orating jiower result in modification of sensitiveness and in de; !k it 
it is continued and intensified. The.se three means of influt ii'-in- 
organisms arc not to be regarded as independent of one anotiu r or 
essentially different because all result from interference vdtk th? 
internal life mechanism. The different results are dependent 'T'-ii 


<Hou\ Archivt’j!, XXXV, pp. 598-041, 

Expt, Zool., Vol. 1 : 3 ^ p, 269-;344. 

« Biological Bulletin, \oI. XXV, p. 79, with good bibliography. 



. 'l l] 


SIIELFORD: MEASnu: OF lO'A P( (RATION' 


-Ml 

t;,, ,-iiriracter of the life incclRinisin in quostiou and upon the kind 
-ni iiitcnr^ity of the .stinuilation. 

jPa(*ti{ms (o conditions in oxperiinent, the condition scha'tcd and 
;c,i ir(l. indicate the conditions suitaldc foi’ animals in nature, 
if -acli tests are made witli reference to sul!i(‘ient niindaa' and (aunhi- 
:i-itin?is of conditions and at a nund)er of iieriods in llu’ lih^ history, 
aaicli of a <i:eneral nature concernine, the relations of aiiinial.s to envi- 
r<,]U!if'!it;d factors can be determined. 

Tli(‘ reasons for the necessity of delerminina; ('vaporatioii in connee- 
ouii with llie effects of temperature, moisture, wind movement and 
iiiMilati(»n. may be summarized as follows: 

1. Tin total effect of the air temperature, pri'ssun', ndalivi^ humid- 
av. and average wind velocity upon a fn-e water siirfacf' is ex])rcssed 
:iy dll’ amount of water evtiporat('d (llamd), 

‘2. The sam(‘ factors have been shown to determiiu' tin' aiinnmt 
>'!’ evajatration from the bodies of organisms (hbanhard-j. 

a. Mtdabolism results in lieat and tlie te]ii])(a’at uri's of the bodies 
oi' animals both warm and cold bloodr'd, is nearly always hij'lier 
tlian th(‘ snrroundinji; medium, at least during;’ aclivityl The sur- 
muiidina: conditions may 1)C stated as usually acting on nndabolisjn, 

' tc., as folknvs: (a) A moist cold atmospher(' (v(“ry low evaporation) 
'■aines bodj' temperature to fall more rapidly than a dry (mid om‘ at 
the -luiic tem])erature, because of the more rapid conduction of heat. 
>n'‘h a fall in temperature decreases imdabolism of coltl iAomlcil ani- 
laab. and increases metabolism of warm blooded aninuds within their 
^Mpacity for heat regulation. In a dry cold atmosphere th(‘ luait loss 
i'-s pronounced because of the less rapid conduction oi h(‘at.‘ fb) 
hi a dry warm atmosphere (high evaporation) rajud (‘va])oration 
ps down the peripheral temperature, and iwevents death from 
overheating and destructive metabolism in cold h)l() 0 (h‘d animals, 
aial makes possible body temperature regulation and thus pn’vcnts 
!a:tt stroke and death in warm blooded animals. In a moist warm 
‘itiuosphere, death and heat stroke occur Ijecause of lack of evapo- 
tiitiuii and lack of peripheral cooling in the case of warm Idoodcd 
even when the surrounding temperatun* is at or below the iior- 
liKi; oody temperature.^ (c) Wind movement (which increases evap- 
increases radiation of body heat and of heat due to insola- 
h"' It increa.ses evaporation and further cools the body, thus within 

-iAtologx', p. 72 . 

/• ' fur Rioh, Bd. .5, p. 28. 

■c'ffcr'i? Physiology, tml. I, p. 793. 

* ' ' ^^Ilccent Advances in Physiology and Biochemistry” ('06), p. 2.0G. 
i Recent Advances in Physiology and Biochemistry” (’OOF ]( 2,56. 
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Certain limits incrcasiiift the metabolism of warm blooded aiiim;,]. 
and deeroasing it in cold blooded animals, (d) Decrease of pivssiir, 
iiierf'uses evai)oration and radiation both of which lower tli(‘ tin,. 
jKTatiire of animal bodies and influence metabolism, as stnr,.; 
imdiT (v). 

4. (‘onditions which withdraw water from organisms (cvapuraii.-i. 
as influenced by various factors) inlluence irritability, activity . 
kn^th ()[ iife liktory. Thus Hennings found that /ow ijimii.lifr 
increased insect metabolism and Sanderson found that in dry ;,;r 
tlie optimum temperature of the growth of insects was lower tliaji 
moist air. Tims there are no (loul)t many exceptions to tin- iMib 
rules a.s given under 4. Factors probably operate with refereiuv 
an o])timum. 

From the summary we have noted that water withdrawal is iii- 
portant in itself in many ways. Temperature is a much studi(al fadi :- 
chiefly l)ecause of the ease with which it is measured in 
ments Math land animals, changes in temperature are always 
changes in the rate of evaporation. Flvaporation is best mea^iinc 
with the Livingston porous eup atmometers supplied by the Ph^i' 
Worltf Tucson, Arizona, and which have proved themselves supd'Kir 
and are now essentially the standard instrument. Table I ^h'av^ 
as measured by these cups, the effect of raising temperature, on himii'S 
ity and evaporation. The latter is nearly doubled by a rise of k 
C. such as takes place during a few hours of the usual summer dp. 

TABIJi I.-SHOWING THE EFFECT OF RAISING THE TEMPERATURE UPON HUMIDITY .AND JVC- 

OJiATION UNDER EXPERIMENTAL CO.NDITIONS. AIR PUMPED FROM A DRY GREEN iUH 'r.. 

ATLOCITY OF FLOW OVER THE ATMOMETERS ABOUT .104 METER PER SEC. OR 0.2 MILE I’Lil 

HOUR.^ 


Uii warmed Air ' The Same Air Warmed 


T emiteratiirc 
in Degrees 
Cent. 

Humidity in 
Per Cent of 
tjaturation. 

Evaporation in 
cc. per Hour 

Temperature in 
Dt^rees Cent. 

Temperature 

Increase 

Relative Hu- i 
midity in Per j 

Cent, of Satu- 1 
ration 

1!) 

37 

1.4 

30.0 

' 11.0 

.7 : 

14.5 

3S 

1 .0 

2o.5 

1 11.0 

19 

22.6 

37 

1.5 

; 27.. 5 

1 5.0 

1 25 i 

22,6 

37 

1.6 

: 32.6 

i 10.1 

18 ! 

22.0 

32 

1.6 

38.0 

1 16.0 

14 


' Th'.' .ilmoiaeters were inclosed in inverted glass jarg hy means of large corks. The air was forced ' 
bottoms of the inverted jaig from glass tubes just above and a little to one side of the apices of the . ' 
and passed over the atmometers and out through an opening 2 inches below the effective portion oi ''Uy 
cup. Thus the atmometers were not symmetrically exposed, which is usually the case in outdoor eipo^ ' 
t\’er the three atmometers used gave the same results for the same humidities and rates of movemen'' 
rical expOBure should, be attained by use of special gla.ss vessels. 
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W hat is still more important is rate of How, tlio utTcrt of whiuh is 
t-jvcii in 'J'able II, where we note tliat for very Jow rates su(*li as arc 

-.u - 1 II .-sHO^VlN'G THE RELATION OF KVAPOUATION TO TliE RAil'; OF YU>\\ AND T'nUa.ATIVK 
' ' iilMI DITY INDKR TRE EXPERIMENTAL CONDITJONS, TO(;]-;TH]';R ITIl Till'; iilvIAUVE RATE 
.,1 INeUFASEOFEVAJ’ORATION AND \'ELOf’ni-, ((I.*)!* ME'IKR riOi SKO, Kill ALS I.! MILES EiOl 
fiiiLH.O.tiS EQUALS 1.5; 0.10 EQUALS 0.:!). THE EQITI’MENT IS NOT AUtT HATK KNoue.H TO 
nuke THIS MORE THAN A GENERAL GUIDE. THESSUHl'; WAS NOT READ, 
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for ventilating cages, euj., 0.020 meter jier sir-, gives ,10 evapo- 
r;itien, while 0.0o2 meter per sec. givt^s .70, nearly (I<nii)l(“ the 
< vajHiration at average humidity and room temperature, hvapora- 
tioiL should accordingly be measured, not only on account of its 
importance in connection with measured tem])eralure ajtd humidity, 
hut also on account of the fact that rate of air movtunent is not other- 
wise nuTLSiirable in terms which have bearing on the life processes 
'•f organisms. 

.Mu. A. F. Burgess: The conclusion given by Mr. Shelford in 
D'ganl to the effect of moisture on the length of life of insi'cts has 
proved true in many experiments Avhich we hav(‘ carried on at the 
^'ip>y Moth Laboratory. In shipping liv'c b(‘etles from I.urope and 
high mortality is usually caused by the drying out of tiie, pack- 
iiig material. In cases where the packing material i,s moist on arrival 
tL- mortality is always low. The same principle applies in handling 

hrci'diiijr japg_ 

-^1r. L. M. Peairs: Have you tables or other mean.s of telling how 
niucjj of the results secured were due to chemical action? 

V, E. Shelford: I have not attempted to determine that, 
I do not mean by advocating the u.se of the atmometer that all 
TL(-.f things can be determined, but this is the best means of getting 
* total effect of all these agencies. 

C. Gordon Hewitt: It seems to me that unle.ss Profes.sor 
■ ‘‘^'^jcrd in his great ingenuity devises some machine to dr tennina the 
Qf evaporation, which is due to the activity and metabolism 
■ insects, these studies will not lead us very far, Wc arc dealing 
' (lily one of quite a number of factors. 

-b;:ournment. 
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QUARANTINE AGAINST THE MEXICAN COTTON BOLL 
WEEVIL 

]\y W. D. Huntkr 

(’oinparcd with ccrtahi othor tlic boll weevil has attractotl litib 
attrnfioii at, the hands of lejjislators. It is likely that the Phyll()Xi-r;i 
in Ihirone and the San Jose scale in this country have been tlu' chhm- 
of niaiiy tinn's the amount of letijislation that has beei enacted a^'niiiu 
the w('(‘\’ih Nevertheless, the restrictions that have been dirertid 
againsl it ari' numerous considering the time that it has been an i in pi n- 
tant factor in the cotton industry and the inherent difficulties in forniii- 
latinft iojtical quarantines. As it is, every state in the cotton belt h:t' 
enactments on its statute books which are aimed at the restriction n[ 
the s]ire:id of the weevil. One territory has similar legislation, 'the 
federal government has considered it in a statute and in regulatiitin 
of tile Post Office Department and several foreign governments Ikoc 
edicts against it. 

The basis for all the quarantines against the boll weevil in the LniTt'i 
States is that it lias been spreading rapidly into new territory, and tint 
its life history is such that certain commodities would be very likely to 
carry it. The natural limitation on all legal restrictions has been tint 
the insect spreads liy flight. This dispersion, however, is very liaiitcd 
comiiarcd to tliat of insects like locusts and others that fl}" over enor- 
mous distances. The usual annual advance of the weevil has been 
only about fifty miles. It is therefore apparently perfectl}^ fcasiOcto 
prevent spread which might take place in farm commodities over i crri- 
tory considerably more extensive than that which \vouId become in- 
fested l)y the normal flight. 

Tlio specific points in the life history of the weevil which seem fo jus- 
tify (luarantinos in addition to those mentioned need to be m d 
this connection. In the cotton-picking season large numbers oi oluk 
weevils are (‘raw ling about the cotton plants — frequently over tli^ 
and the exposed lint. Manx* of these specimens are naturally 
along with the seed cotton by the pickers. They go into the 
then into the wagons, and later to the gins. Here it has beeii 
that many of the weevils escape destruction in the process of y: 

It is true that a certain number are killed by the saws of the 5. ■ 
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irni cleaner feeders kill many more. The mimher of suefi feeders 
;;; lual use in the country is comparatively small, so I hat tlu* esca])c 
..f w I evils from the gin must be considered important. In addition to 
•1:1 rulult weevils tliat may be taken to the gin in tlu^ manner d(^seribefl, 
•iiiiny immature stages may be so transported. In fad the,<e st ag(‘s 
;o-< . (.nsidcrably more important in eonneetion with caniago' in cotton 
than the adults. It is not rare that llu' Wian i! larv:e, pu]en 
;i!n! tc)u-ral adults are found within fh(' simmIs 1 li('mselv(^s owupying 
•i;f '•pa«‘(‘ originally taken by tli(‘ k(‘riu‘l which has been devomt'fl. 
Ai! nf tii(' Aveevils of this class undoubtedly pass through the gins with- 
nif injury. There are, moreover, two additional classes of iimnaturc 
•.■.•(■evils which occur in the (‘ottoii as it is pickicd in fields. ( Ine {»f these 
( chsi'Ts of jHipte irabe(hled in masses of lint. They birni a d<-(init(“ cell 
Aiiich is very similar to cotton scfal. altliough somewhat larger. These 
-•ell- readily ])as.s through tlie gins, 'flu' otlun class of weevils to lu' 
■■eioiileriMl in this conne(‘tion is coTitained in v<‘ry small bolls, la the 
when the infestation in the li(Tls laa-onu's lieavy it frefimait ly hap- 
aeii.s tiult Ijolls of very small size are attacked. In many (uises tluar 
I'niteiits are barely sufficient to sn]U)ort a Ave(“vil during its ijnmatnre 
-Taires. Under .such eircumstama's tlie cariM l (h’ tlu' boll forms a ))(‘r- 
‘'•'■t protection for the insect, in fact, a nurri* thorough protradion than 
’iic cells formed by the lint or l^y the shell of tla^ seed itsr'lf. d'h(‘se 
i'"]l-. therefore, carry many weevils through tlie pi’ocr'ss rrf ginning. 

Aficr the Aveevils have passcal through tln^ gins tlaw are forced wit h 
tlic seed into the seed liouses or soriKdirnes din'ctly into the rairs. I\x- 
;uninations of seed being discharged by th(‘ blowers lias frrMjiieiitly 
diOwn the presence of the insc(“ts. In a mass of sraal the shelter lor the 
weevi! is almost perfeet. In fact, their chances of passing tlie winter 
arc nearly equal to thoseunder the most favora])le conditions in the fields, 
llic AveeAul may remain in hibernation from October to June. If speci- 
dciis happen to be located in .seed an excellent o])]K)rtunity for trans- 
I'ortaiion over long distances is given. It would })e perfec tly easy for 
’'['‘•‘bnens to be taken from the United States to remote parts of the 
'Wirlii ill this Avay. A lot of infested seed .shipped from ( lalveston any 
tiiiit lUiring the fall would reach Egypt at the proper s(“ason to enable 
cnicr-ing Aveevils to attack the cotton there Avhich is planted in the 
■neiv:, of February. The planting season in India runs from June to 
•Vtigi. ’ depending upon the latitude and this would not interfere sr>- 
with the introduction of the insect in that eountry. 

^ c I nited States the first quarantine restrictions were inaugu- 
i9Q3^ — state of Georgia being the first to take such action. 
■ ’ time apparently little was known about the habits of the wce- 
1 the commodities in which they Avould be likely to be trans- 
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ported, 'rids hick of definite iiifornuition naturally led to enacl hk i.k 
that \V(‘r(‘ iinuei'r.ssaril> stringent. The lejiislatorfi naturally th-vir. ; 
to 1)0 on tlio safe side and therefore included many articles in the 
antine which experiene(‘ has shown are not at all dangerous. Ori,uii];'i:;v 
hay, oats, and other general farm products were quarantined 
In or(h‘r to oliviate very serious interferences with the markeiinu- 
Texas products it became necessary for the Bureau of Entomoio<i\ > 
1903 and 1904 to evolve a system of certifying shipments which orij!- 
nated outside of the territory infOvSted by tlie weevil. In this way i:, 
disturbance caused l)y the broad quarantine measures that w(‘iv i;:. 
acted originally was relieved to the extent of several thousand' 
carloads of farm products which were certified by the Bureau of Iv- 
tomology. 

At the ])res(ait time there are tivo types of (piarantines against 1:,- 
boll weevil; one estaltlished by specific law's and the other foruiulah.; 
by boards imder general authority. There is no doubt W'hat(‘V( r i' 
to the relative value of the different types. The first is,very 
faetory on account of its intif'xibility. There is no way short of kva'- 
iative action to modify the quarantine in such respects as ma>' hecom- 
neeessary on account of now information about the weevil; tlic otl.*' 
arrangement consisting of the delegation of general authority t o Ixcip;' 
makes it ])ossible to cliaiige the list of articles to be quarantiin'd :nK 
the territorA' against w'hich it is directed as events change from y. 
to year. 

The follow'ing is a summary of tlie quarantine restrictions in 
several states; 

Alabama 

The follow'ing are the restricted articles in this state. 

Seed cotton; cotton seed; seed cotton sacks, cotton seed sacks aii: 
cotton pickers' sacks, any of wdiich have been used wdthin eight ini'iu- 
for any of tlie purposes indicated. Cotton seed hulls hetAveen Aufr'i'*' ^ 
and December 31. Spanish moss and corn in shuck between Octnt'^- 
1 and June 30. Li\dng Ayeevils or Aveevil stages or weeAuI wnrk a. 
possession of any person outside of the infested territory except - 
qualified entomologist. Household goods containing any of the mrv' 
going during the period of quarantine applying to each. 

The articles not restricted are as follow's; 

Baled cotton, fiat or compressed; linters and loose cott "n 
cotton ftced meal, cake and oil; corn shelled or in the ear Avh; 
removed, oats or any other seed except cotton seed; cotton sev' 
by affidavit to have been sacked continuously for nine months ' ’ 
cotton seed for planting purposes after fumigation with carb* 
phid by a competent entomologist; hay; empty freight cars. 
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California 

In tills state the boll weevil quarantine is in tlu* form of ;m onl(‘r 
v'litd In' the state commissioner of asriiaiUure on A])ril 2'^, IIHIS. It 
nruAides tliat all cotton seed shipi>ed into tlu' state shall be (‘onsi^rn'd 
•,,, i,ue of the deputy commissioners of hortieultur(‘ wlu» is naiuired to 
;Artitu;ate with carbon bisulphid. 

Flohtda 

riii‘ restrictions in effect are autlioriz(Ml liy a jz;(‘n(“ral statute against 
|,rOs wliich was passed in 1911. Special rules re^ardiu^' the boll w(a'- 
'.i! were published in June, 1912. 

The restricted articles are as follows; 

stM'd cotton; cotton seed; seed cotton sacks, cotton s(‘cd sacks .and 
rution pickens^ sack.s, any of which have been us('d within (‘iaht mouths 
tni' ally of the purposes indicated: cotton seed hulls bidwia'ii Auaust, ] 
December 31; Spanish moss and corn in shuck between Od.ober 
1 :ind June 30. Living Aveevils or weevil stages or w('cvil work in 
iiH.'-x's.xion of any person outside of infested tia'ritory exe('])t a (lualified 
- iitoaiologist. Household goods containing any of the foregoing during 
oh' period of prohibition applying to each. Sugar cane when no! cut 
io' k and stripped of its leaves. 

The articles not restricted are as follow’s: 

baled cotton, flat or compressed; lintcrs and loose cotton lint; (‘otton 
meal, cake or oil; corn shelled or in the ear with shuck removed, 
'■ai- or any other seed except cotton seed; cotton seed shown by 
atii'hivit to have been sacked continuously for nine months or more; 
"'tutn seed for planting purposes after fumigation with carbon bisuL 
i'ia'l hy a competent entomologist; hay; empty freight cars; sugar 

eii when cut back and stripped of its leaves. 

Georgia 

llic law of August 15, 1904, was amended August 23, 1905. The 
5' aiiiations have been revised several times, last in October, 1913. 

1 D restricted articles are as follows: 

cotton; cotton seed; seed cotton sacks, cotton seed sacks, 
"'•^"11 pickers' sacks which have been used within eight montii.s; 

between August 1 and December 30; Spanish moss 
'‘‘'m in shuck or shucks removed from corn between October 1 
.-rjjiQ 3 Q. household goods containing any of the foregoing during 
■p'' -’!od of quarantine applying to each; living weevils in the pos.ses- 
‘ any person outside of the infested territory except a qualified 

■I ' i I'liogist and his certificate accompanying same. 

' ■ itnrestricted articles are as follows: 

■ of cotton, flat or compressed, with no restrictions as to season, 
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liiiti'is ai)(l looso f'otton lint; cotton f?ood meal, cake and oii; r.,r; 
hlu'llcd or shucked or with shucks removed, oats or any other ; 
exc(‘[>t cotton seed; cotton seed shomi by affidavit to have been 
continuously for nine months or more; cotton seed for plaiitinj: j>=;;- 
poses only, after fumigation with carbon bisiilphid by a compric* 
entomologist; hay; empty freight cars. 

Louisiana 

Lho state entomologist of Louisiana is authorized to proinuiua;- 
such quarantines as may seem advisable. Since the entire stat* 
infested at tlic present time no regulations are in effect. 

Mississippi 

In this state there is an absolute quarantine against seed coit<.i;, 
cotton seed hulls, sacks, and other articles. Baled cotton can i- 
shi])ped into the uninfested parts of the state only in tightly im ins ^ 
c.ars. 

XoiiTii Carolina 

The (juarantine in this state in its present form Avas promulgatcu i:. 
.lune, LMO. It prohibits the bringing into North Carolina of all s* 
cotton or cotton seed hulls originating in any infested territory. Shin- 
rntmts of baled (“otton are allowed only in hard compressed bale-. I‘ 
shipped in any other Avay it is declared to be a public nuisam r an i 
liable to seizure. 

Oklahoma 

The rules and regulations established by the state entomeloiiis 
cover the usual cotton products, also provide that baled eottnn eai; 
be ship])ed only in tightly closed box cars. The prohibition agaiii't 
the use of the quarantined articles, as bedding or feed for live sts n’k ii- 
transit and as parts of general shipments consisting of household gocL 
is included. 

South Carolina 

The articles restricted are as follows: 

Cotton seed aiul seed cotton for any purpose whatsoever a - 
hibited; seed cotton sacks, and cotton pickers' sacks, any oi ' laoN 
have been used within eight months for any of the purposes in<‘ 
arc prohibited; cotton seed hulls are prohibited betAveen Ar . a.t 1 
and December 31; Spanish moss and corn in shuck are pr*’ adcu 
betAveen October 1 and June 30; living Aveevils or Aveevil st 
AATCAul work in possession of any person outside of the infested tc -'a’O ■ 
except a qualified entomologist, are prohibited; household go* ' 
taining any of the foregoing are prohibited during the period < 
antine applying to each. 
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Tilo articles not restricted are as follows: 

Itilcd cotton, flat or compressed; lintors mid loost- roiton lint : cotton 
Hrd ineal, cake or oil; corn slid led or in llu^ (‘ar, with shuck re moved, 
nai- 'T any other seed oxcejit cotton seed; liay : rmipt>' frci^;hl, c;irs. 

Tkn'xksskk 

Tijc articles restricted are as follows: 

Seed cotton; cotton seed; seed cotton sa(‘ks, ('(tltori seed sacks- 
rnTtdii jiickers’ sacks, any of which hav(' Iktu us('d within {‘i^^lit montlis 
dr any of the purposes indicated; cottoJi sia^d hulls l){“ti\(a’n Auf!;ust 
I and December 31; Spanish moss and (a)rn in shuck between t)clol)er 
1 ami June 30; living weevil stages or weiwil work in possc^ssion of any 
lit-rson outside of the infested territory e,\ce])t a rpialili^'d I'litoiuolof^isl ; 
liniischold goods containing any of llie foregoing, during tli(‘ period of 
quarantine applied to each. 

riic unrestricted articles arc as follows: 

Halccl cotton, flat or compressed; lintiu's and loose cotton lint; cotton 
'ced meal, ('ake and oil; (“orn shelled or in the ear, with shuck rmuf^vtal, 
cats or any other seed except cotton seed: cotton siaid shown by aflidavit 
tn have been sacked continuously for nine mouths or moiay cotton 
>fcd for planting purposes after fumigation with (-arbon dioxide by a 
('(unpetent entomologist; hay, empty freigiit (‘urs. 

Texas 

A iule of the commissioner of agriculture makes it illegal to ship 
.'CC(1 cotton or cotton seed, or any other arlacles ivliicli might carry the 
hull weevil from an infested to an uninfestial eou ut}u 

Value of Quakaxtixks 

Ihc most definite statement regarding the practical value of boll 
quarantines in the literature was made b\^ Air. \Vb Newell as 
i<*llows: 

“brior to the enforcement of quarantine regulations by the State 
^ Test Commission, many cases of isolated infestation occurred 
111 (he western parishes of the state, most of them being directly trace- 
'0 the bringing of seed cotton or cotton seed from the infested 
---uis of Texas. Since the commission's quarantine regulations, 

^ prohibit the movement of seed cotton, hulls and cotton sccai 

' ’lie infested to the non-infested sections, have been in force not 
“ ' A-e isolated outbreak of the boll weevil has lieen discovered and 
die northeastern and eastern portion of the state is, fortunately, 
■& from this pest. By means of this quarantine artificial dis- 
'lion of the weevil in Louisiana has been practically an impossi- 
and the spread of the pest into new territory has been limited 
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to actual flight; liad it not been for the protection this atl(irib=i 
eastern Louisiana tIuTe is little doubt that the most of Louisiiin.j; 
eotton-producing territory would now be infested, instead of tin- 
being conflned entirely to the western parishes/’ (Circular (t L;, 
Cro]) ]\‘st f Commission.) 

Tins statement may possibly be somewhat overdrawn, but ti,. 
writer behuwes it is substantially correct. At any rate, with o]..- 
exception (dm* to intentional introduction) no isolated colonies ibr 
beyoml the territory reached by flight have ever been diseovene, 
How much of this is due to the legal restrictions that have ])('eii < 1 - 
scrilx'd, and how much to accident, cannot be determined with Kr- 
taint y. It seems evident, however, that the possibilities for the s])rr:i i 
of the weevil in certain classes of farm products are great. Ii iv 
tluTcfore, altogether likeh' that many introductions liave be(‘n pn- 
vented, and the MTiter believes the value of tlie cpiarantines litjs Lr 
ov(‘rbalanced the temporary interferences with shipping that. tli(v 
liave caused. 


NOTES ON ENTOMOLOGICAL INSPECTION IN THE DISTRICT 
OF COLUMBIA 

lb- E. R. Sasscer 

Although there are no laws on the statute books of the District 
Columbia governing the inspection of bicoming and outgoing [ilimt' 
every attempt has been made to examine such material. I ntil tb 
enactment of the Plant Quarantine Act on August 20, 1912, tins work 
was carried on by the Bureaus of Entomology and Plant Industry l-: 
the DepartiiKuit of Agriculture, and, subsequent to that date, has brU; 
conducted under the supervision of the Federal Horticultural Roarl 
All plants entering or leaving tlie District of Columbia are inspectoa 
both from an entomological and a pathological standpoint. 

There are two classes of inspection in the District of Coluiiihirr 
namely, commercial and departmental. The former consists in 9^' 
inspection of all imports for florists, department stores, and juivati' 
individuals, and includes such plants as boxwood, azaleas, rh"dodt'ii- 
drons, roses, hydrangeas, orchids, etc. Since the first of the Mirrw'. 
calendar year some 496 cases of plants have been examined. 

‘‘Departmental inspection” includes the careful examinatio;; et a.- 
plants and plant products introduced and distributed by the ^ cBce 
Foreign Seed and Plant Introduction as well as other office- ef 
Bureau of Plant Industry. Some 2,000 packages containing > 
plants and plant products have been examined during 1913. * 
accomplishment of this work there has been provided a speci. ' 
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house, which is properly equipped with suital)Ie fuinij^atiou 
ihcililivs, and is further provided with a stov(‘, winch is us(‘d to de- 
strity nil condemned stock. This house is suilicicjitly largi' to allow 
the opening of large containers, wliieh inay he fumigated without 
rt tnovah should they contain any suspicious insects. ' Small i)a{*kag(‘s 
(if '('(’ds. scions, and cuttings are examined in a room which is tightly 
i^ereeiied to prevent the exit of very minute ins(H*1s should tliey ('sca])e 
from the package at tlie time of examination. All plants rc'garded as 
suspicious are grown under observation in a gouui house, wliieh is used 
for this work alone and which is likewise tightly serfHUH'd with a hne- 
rn('<ii win*. An accurate record is kept of all plant.s and jilant ])r()d- 
ucts introduced by the Office of For(*ign Seed and Plant Introduelion 
;i< regards their origiiij destination, nature, quantity, and of 

iu.sjj('('ti()n. 

Judging from the numbei of packages and boxes examiiu'd during ( ho 
Year, one would naturally suppose that the inspection in the 
District of Columbia is comparatively light. As regards the luiiidier 
cf plants examined, this may be true, i)ut one must not lose sight of 
the fact that a ver}^ large percentage of the plants and s('('ds introduced 
hy the Office of Foreign Seed and Plant Introduction original (*, in 
eiMintries and localities of wffiich we know little as regards tlu'ir ento- 
mological and pathological status. For this r('ason all jjaekages 
eiiiilaining plants and seeds are thoroughly examin(*d by r(*presenta- 
tives of the Federal Horticultural Board, and anythijig .showing the 
slightest suspicion is either destroyed or grown under ob,s(*rvation 
ill quarantine. It may not be out of place to cite an (‘xainple of the 
(Inse inspection required to intercept posts coming in on stock from 
^ihroad. Some time ago cuttings taken from a peach tree which \va.s 
"‘Jjiposod to have considerable value as regards the quality of fruit 
prniiuepd were received from Shantung, China, hrom a c:i>ual 
< ’cimination it appeared that these cuttings wxre free from injurious 
m"* < ts, but, on close examination, they were found to exhibit over the 
'urtuce of the bark a few abrasions or scars, wdiicli, when opened, were 
n u'id to contain from eight to ten eggs of a tree hopper. 1 his stock 
aII destroyed and a second attempt w'as nirade to get an uninf«'>led 
^epment of this material. On examination the second shipment was 
to be likewise infested and w^as also destroyer!. As to the 
of injury which this insect is capable of doing in the l nit(d 
'r'; should it become established, it is impossible to say, but, judg- 
' ''''nn the experience in the Mississippi Valley some years ago vil i 
- ' hopper (Cema bubalus Fab.), it would be dneidedly disadvan- 
^ ‘1' to allow any insect of this nature to become established m 

■ "ica. 
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'J'(j show the ]K)Ssibilities of a close inspection, another shipux [,• 
may bo referred to which was inspected on May 26, 1913. Thj. 
consignment consisted of mango plants in a wardian case from Jaw; 
and, on superficial examination, would probably appear to fn. 
from injurious insects. Th('se plants, however, were remov(‘d frisiii 
the ca.se, and a thorcnigh examination revealed the presence ef i].,. 
following coecids: 


Lcticdsitts itiffirtt Marlalt 
Finriiftit tfua< (Irf'f'ii 
FfiCiuinon ulia cltti'u/fra Ck 1 1 . 
PM-iuiaod id in irUohidfonti /s (Cl r(*('n ) 
Aspidiolus Morg. 

Afifridiati/s pnlrntr ^torg. iV. ('kll. 


Aspidiotius hitanur Sign. 
Asprdwldfi hedem. Vail. 
Parlaioria pmida}i^riAioiu.s j.iji.j,;.". 
Viusonia sldlifera ^^’estw. 
Lixnniuni sp. 

PaeudocxKXUs sp, 
sp. 


('('roplad<‘x; 


In addition to the coccids listed, some of the leaves were well coven -: 
with galls, r(‘sembling, in may respects, those produced by (‘criiiii: 
coccids oil eucalyptus in Australia. Unfortunately, we wame ua;iM'- 
to detect any h'lnah^ in.sects in the galls, and, therefore, it was iinpu" 
sihle to ascertain the real maker. Mangoes have also been naeivni 
from India infested with PhcmicaspU dilafata (Green), Asterokaini't!^ 
pushdam^ (Ckll.), and an immature Fidvinaria. 

In addition to the pests referred to, the following have been colkct* 
from time to time (altering the District of Columbia on imported p!:m'.' 
and plant products: 

Potatoes {Solanion sp.). The Potato weevil {Rhigopsid (!(■'< /•('"- 
7na7ius Heller) was found to be infesting potatoes from Peru, Itelivi;:. 
and Ancud or San Carlos and Castro Islands, Chile. In 
to the weevil referred to there were also in the potatoes from IVni 
two species new to science representing also two iindescribed geiu-nE- 
When examining these tubers the attention of the inspects! 'v;is 
attracted to what appeared to be a dryness of certain parts «il the 
peel, resembling somew hat the work of some leaf-miners in kavrs 
On opening these dry spots the weevils in question were found. 1*’^^“ 
first shipment, which arrived in the month of May, included H"- 
the adults but the larvse and pupae. A subsequent shipment, n 
on December 4 from Bolivia, exhibited only the adults of Rhigor ''d’P 
tummanus. We have recently received from Mr, C. H. T. Tov '‘‘lui. 
who is located in Peru, information to the effect that occa.^: 
potatoes reach the tables of second rate hotels containing 
larvae in their galleries. 

Red mangrove {Hentena littoralis). Pods of this plant fr 
Philippine Island.s on examination Avere found to contain a niu 
Cryptorhynchid beetles, which, according to the authoritie.' ^ 
National Museum, represent undcscribed species. 
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Man^^o {Mangijera indica). Soods of this ]>lnnt liav<‘ htaai rta-civod 
from Mauritius, India, and Ceylon infe^sted with the iuanjj;o wervih 
]ji order to realize the danger of such a |>est if (‘stahlislual in nunigo- 
irrowing sections, one has only to refer to Fn'ss Hulh^lin \o. 17 of 1h(‘ 
Hawaiian Experiment Station by Mr. D, I.. Xim Diiu'. Siads of 
mango have also been received from tin* Plhlii)piii(‘ Islands inh^st^al 
wilh a species of Rhizoglyphus which appears to be :l dangerous pest. 

fXstacin vera from Italy reveah^d a slight infcstalion with a seal(‘ 
insert known scientifically as Dia^^pis gennadi Ja'onardi. Eliis is tin' 
iii>t record of the appearanef' of this scale insect in America, and, in 
fart, is the only reference to tliis coccid since its (h'seriptioji in 1S!)S mi 
Ur( fn)t(hns from Greece. 

Sugar cane has been received from th(‘ Pluli))piiie Islands infested 
with a species of Odona^pis. Tht^se canes also exhibited work which 
resrinhled very much that of n*pr{'S(‘ntatives of tin' gmius X yhltonn--. 
In addition to the insects present, these cam^s wi'n^ aftVetml with a, 
fungus, and the entire shipment was burmal, A similar shipment of 
Cane was received from HaAvaii, and, owing to the fact that these ])iants 
nriginated from a country known to Imrbor serious eiuanies of this 
])lant, they were ordered to be grown under supervision in 1lif‘ quaran- 
tine house. After some little time it devrdoj)ed that the canes in 
MUi'stiuii Avere harboring eggs of the destructive' leaf-hoj)])er, l'<rk'in- 
Xjlin sdcchar-ic'ida Kirkaldy. Tlie object in making this iin])orlation 
wa'^ to introduce into Porto Hico a special varitdy of sugar cane, flad 
these cuttings been passed and allowed to go to their intended desti- 
natitui, it Avould doubtless iuive resulted in the cstah-lishment ol Die 
'iiiiar-caiic leaf-hopper in this insular possession, eventually meaning 
ui' at financial loss to the cane groAvers. 

fhite palm. A numi)er of shipments of date palms import(‘d from 
b^.vpt were found to be infested with the date-palm scah's, Phmiiro- 
madaUi (Ckll.) and Parlatoria blanchardti (Targ.j. lliese 
C' ' ■ ids are of common occurrence on date palms and have Iteen miter- 
di: wiU country on these plants for a number of years. It is remark- 
how the former species can get doAvn between the xuirious leaf 
' 'hs of the plants in question. In fact, this scale has been found 
■ c'cn sheaths that W' ere so tight that they could not 1 k^ sc}>arat(‘d 
-n the aid of an ax. Secluding themselves as these cociuds do, 
'■ very obvious that it requires a special effort to detect and con- 
• ' Sts of this nature. 

•'ado. Avocado seeds have been received from Alexici; and 
Pica infested with the avocado Aveevil {Ileilipus lauri). Little 
’-n of the life history and habits and the possible injury occa- 
• by this insect in its native habitat. Badly infested soed^> are 
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well ruMied witli i^allerics and rendered worthless. Adults in confinr- 
ment have been observed feeding on the leaves and later attacking: t ho 
woody portion of the plant, ultimately resulting in the death of the 
latter. A number of experiments have been conducted with the idea 
of determining if it is possible to fumigate infested seeds with safety. 
Owing to the long period required for germination it is impos.siblo to 
give definitely as yet the effect of the fumigation on the seed. In .?o 
far as the insects arc concerned all stages ^vere destroyed. As soon 
as these experiments are completed a detailed report wid be given, 
stating the method of fumigation and general effect on the insects 
and seed. In addition to the avocado weevil, seed have also been 
received from Mexico infested wdth a Scolytid, wdiich may also prove 
to be a dangerous pest, should it become established. 

Cotton. iSeed of wild cotton from northern Transvaal w'ere exani- 
inial on October 11 and found to be infested with a very interestin'^ 
bnichid which has not as yet been identified. 

Aside from the pests listed, many others, some of which are new to 
science, have been taken during the course of inspection, but owiii^ 
to the limited amount of time on hand, it is deemed wise to overlook 
them for the ])resent. 


NEW JERSEY STATE ANTI-MOSQUITO CONVENTION 

A significant and interesting convention was held at the Hotvl 
Traymoro, Atlantic City, N. J., February 20 and 21, 1914. It w:i^ 
the annual meeting of the County Mosquito Extermination Coio- 
rnissious of the state, and wa.s called to order at 2.30 p. m., Friday- 
February 20, by the temporary chairman, Dr. Ralph H. Hunt of ba^t 
Orange. After a brief invocation by Rev. Henry J. Zelley, the mayor ? 
representative extended a hearty welcome to the visiting deiegatr^- 
Tlien followed a symposium on “Anti-Mosquito Work in New Jersey" 
Methods Employed and Results Obtained:’^ Essex County. Mr. 
Spencer Miller; Union County, Mr. Louis J. Richards; Hudson Coanty 
jMr. 'William Delaney; Atlantic County, Mr. Harold I. Eaton; Pa-sak 
County, Mr. J. S. Davison; Camden County, Dr. William A- 
cott : ('ape ^fay County, Mr. Joseph Camp; Bergen County, Mr. H- 
Vannote. These reports were of much interest, describing con'; 
found and giving the results of work accomplished, several ain? 
illustrated by photographs or lantern slides. Concluding tie ■ht'J 
noon session was an illustrated address by Dr. T. J. H' 
entomologist of tUe New Jersey Experiment Station, on the Am ’ Mo^ 
quito W ork of the N ew J ersey Experiment Station . ’ ’ Doctor 1 
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.Iniwcd the progress of the work and pointed out the marked iiUTOase 
in jiroporty values where the salt marslies had been draiiUHh 
Tin* evening session was hold in tlio auditorium of the Allantie 
City liigh school where Dr. L. 0. Howard, (‘liii'f of thr Mun'aii of 
Kiitoinology, gave a very interesting lecture^ illustrated with lantern 
slides, on “Important Methods and Kesults of Anti-M()s(iuito Work in 
Various Parts of the World. Doctor Howard showed c jews in 
iiiaiiy lands and of particular interest wen^ the portraits of tln> men 
who iiave made the principal discoveries comu“et('d with mos({uito- 
i.onie diseases and with anti-mosquito work dosing by showing tln^ 
jKirtrait of the late Dr. John B. Smith. 

Dr. Jacob G. Lipman, director of the Xew J(‘rsey i^xperiimoit Sta- 
tion. in a brief address on “What Alosquito Hxt(‘rjniiia1ion Mionis 
for X(Av Jersey Agriculture '' told of the iTU‘X])ensive lands in southc'rn 
Aew Jersey which had not become inhaliited on account of the mos- 
quito scourge. 

A re])rQsentative of His Excellency ^yas presemt ami made a brief 
address assuring the delegates that the ex(‘eutiv(‘ (h'])artment was in 
synipathy with, and would foster such anti-mos([uito work as is now 
heing done, which is clearly for the benefit of th(‘ state. 

A film of moving pictures shoAving the (IcAA'hjjnmait of moxjnitoes 
Iruin egg to adult and the various stages in ditcliing operations <-on- 
dudecl tlie program for the evening. 

Jdie next morning the meeting opened at 0.30, and tin' first ])aper 
“Anti-Mosquito Work in New^ York State’' by Dr, Jos{‘ph ()J 'onndl, 
health officer of the Port of X^eAV York, Avas read by Doctor Hr adha* 
as Doctor O’Connell could not be present. In the next paper “Anti- 
Mosquito Work in Connecticut,” Dr. W. E. Britton, state entoniol- 
<'gi-t of Connecticut, explained what has been accomplished in that 
illustrated by lantern slides. This was folloAved by “Anti- 
Mns(|uito Work in Philadelphia,” by Air. Herman Hornig, entornol- 
of the City of Philadelphia. Air. Hornig’s papf'f Avas also 
dajM rated by lantern slides. 

D1 especial interest was the next subject, “Alosquito Extermination 
tk from the Standpoint of the Taxpayer, ” discussed by Air. A. . 
b:o!,burg^ president NeAvark Board of Trade; Mr, Walter A. I’A'ans, 
o I tor Essex County Board of Freeholders; and Hon. Carlcton B. 
^ Cranford, X. J. 

tile close of the program, the meeting on permanent organization 
' • ' ited in favor of such action and submitted a constitution and 
' • ’' VS and nominations for cffiicers. The report of this coimnittee 
accepted and the following officers were elected for the ensuing 
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Pre.siiirni, Dr. Uiilph TI. Hunt, Hast Oranj^(', X, J. 

Fird \'irc-Frf’iiiden(, Dr. \\ illiarn Kdgar Darnall, Atlantic City, X. J. 
iStauid Virr-Prf'Hvkni, H, lA Vannote, Hasbrouck H(*ights, X. J, 

Snrdunj-Trcfi.sHrcr, Tliotnas J, Hcadloc, Now Jb‘unswick, X. J. 

'riic I'XKcotivi' Cornmittoo consists of these officers ex-officio ami 
of lhe followirif^ ineinbers eioeted at lar^to 
Mr. W. ('. Hope, Koselle, Xa J. 

J)r. II. li. IJriiik('rlLofT, Jersey City, X. J, 

Mr. (t H. Cnniiiu'r, Manahawkin, >i. J. 

])r. W'. A. \\'('.stcott, Berlin, X. J. 

Th(^ ('oimty Mosquito Extermination Commissions of New Jersey 
consist of the county health boards and whiTe such boards dn imt 
(‘xist art' appointed by the justice of the Supreme Court, to serve wit li- 
on i comptuisation, and tlie plan has resulted in obtaining m(>ii nf 
exc(q)t ion ally high standing to serve as members. 

( 'onsiderable work has already Iteen done in Union, Passaic, Esse.\. 
Hudson, Atlantic, (.'ape Alay, Bergen, and Ocean counties, and it 
exjK'cted tliat the commissions in the other counties will soon stiiit 
into maivity. It is planned to publish the proceedings and to lii^lil 
a similar conv(‘ntion each y(‘ai‘. 

Arrangenumts had been made to hold a demonstration of cutting 
ditches on th(‘ salt marsh in the afternoon, but on account of tlio 
weather, and as many w'ished to return to their homes, the plans were 
abandoned. The convention was a marked success, and the following 
sentiment was frequently expressed: — “What a pity that Dr. Jolui B. 
Smith, who was really tiie father of this work in New Jersey, cniM 
not have been spared to be with us on this occasion. “ W. E. lb 

THE GENUS PSEUDOKERMES IN MONTANA 

By Gkorge B. King, Lawrence, Mass. 

Pseudokermes cooleyi, n. sp. Adult female scale, four mm. in diameter. sut>- 
glob<)S(‘. Straminooii.s, very shiny, with four jet black irregular transverse 1^ 
not linear, texture of scale thin. Boiled in caustic potash the derm is cle;!’ aiiJ 
tinged with yellow. Mouth-parts, very distinct, rostrum monomerous, rostr;- 
short and stout. The derm is not tessellated, no vestige of le^ or antennae 
although the derm was clear, and if present could easily be seen. A nuc ’ 
embryo larvae were present, but the young were not advanced enough to describi 

Hab. — On Piceo. englemanni at Corvallis, Montana, May, '12. 

( ollcctctl l)y Prof. R. A. Coolc}" and I take much pleasure in n., ihm 
this very interesting species after the collector. This is the 
species of Pseudokermes to be described. The first was P. nitens kll 
189o, described from Brazil on Myrtm {Blepharocalyx) tweedii a' 
second P, arwatum Ckll. 1899, described from S. Francisco dc 
Tobasco, Mexico, on Palo de gusano. 
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HOWARD; AtOKSHKTSKY'S CRIMKAN WiiliK 


i’mtVssor Cooloy has ^ivcai iiir tli(‘ following rmtc's; 

■ Tht'sjK'ciineris I s(‘nt you \v(‘ro (‘()II('C‘t(‘(l on a lar^r rirm rmilt mtiuni 
..,U. ihc main str(M't of th(‘ town of ('(M’Vallis in flir liittor Koot 

\ \ . Itavalii (’ounty, Montana. T\w spocu's Piica is of sm ii with* 

.mirihution that this in(li\'i(lual tn'o may lia\'t' htaai introtlucod fnmi 
;i r<in>iil<*ra))l(' distauoo or may havo laaai taktai Irom iort^sts near hv. 

1 i:a\A' att(an])t{*d to tract* tin* history of this particular Irco am! Iiavt* 
rtil.d. Th(‘ j)rol>a{)iliti('s an* tliat it original cd lot-ally ami lliat this 
is native. The insc(*ts were not ahiimlant on the tna*.’' 

A NOTE ON SIGISMOND MOKSHETSKY AND HIS 
WORK IN THE CRIMEA 

JPV L. 0. lIoWAiU) 

In my address on the recent jimarc'ss am! j)n‘s(’iit comlitious of 
'‘(•iMiomic entomolo^iy, pu})Ii.shed in tlie Prooct'diuas t>f the S<*vt‘uth 
liUernationai Zoological Congress and alsrj in Nc/rcce. Xt‘W Serit'S, 
\01uiiie \X\', ])ages 7()9-791, l)('c(*nil)(*r li. 1907, I refern ti to .Mok- 
.d!i‘t-ky in the following words: 

“Professor Afokshetsky is the Dirf'ctor of tin* Mus(‘um of Xatural 
Hi-tory in Simferopol, an institution which In* lias built uji l)y his 
own labors. He has conducted many inv(*stigatious in cconomii* <'in 
toinalogy. and has published a niimlx'r of pap(*rs of value, ihitiri'ly 
diroiiyli hi.s influence, the Crimea, a most f(‘rtilc country in which 
:treai attention is devoted to fruit growing, was perlia})s tin; (‘arlii'st 
•'''■ality in Ihirnpe in whicli American idf*as in (economic entomology 
re introduced. It was most interesting to walk, as I did on s<‘vcral 
"“"I'ions. through enormous orchards and see everywhere Am(*rican 
d'raying machinery and see the crop.s in as good condition as they could 
he found in the most up-to-date region in the Lnited Stales.’ 
l ! ‘ re was published nearly a year ago in Simferopol tin account 
' twenty years juhilaum of Alokshetsky, written by J heodore 
■ riiakof, from ^vhich it appears tliat in 1912 twenty yetirs of 
'■ ■■ ' iiif' work by this excellent oeonomic entomologist w(;re com- 

- Ashetsky^ was born May 2, 1865, and was educated in Vilna, 
y ^ “utering the Forest Institute where he attended the enlomolog- 
'•tures of Cholodkowski. He wont into steppe forestry work, 
’hTwards became assistant forester in the management of the 
' property at Charkow. From 1890 t(^ 1892 he devoted 

•‘^me is variously spelled in English, for example a-s 
~ ':f*re used was personally givTii to the writer by Hokshetsky hirnsell m mU/ 
- ■ uig the sound of his spoken name. 
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hiiiis{*lf to ontomolo^i;y in the Zoological J.aboratory of Charkow I';,:. 
vorsity. Jle went to the Crimea in the spring of 1893. At this lii. „ 
insects were causing great damage, and he was freed from his ailrui:,. 
istrativc duties and began to take up direct work in economic (ui, , 
mology. He began immediately the study of Eurygaaier maura 
whieli had <lestroyed twenty-three thousand acres of winter wlit-c 
He worked in the field, studying the insect, and the result of his avo:-:; 
was the ])ublicatiou of a report uj)on this species which is said to licvo 
b(‘en the first work in Hussia by an entomologist who was actiihiv 
stationed for an extended space of time in the field. He pointed ni- 
the necessity of establishing a local entomological laboratory, l>i:i 
since tlu're was no action upon this suggestion by the local or otlier 
author'd ies he couduet(‘d a laboratory in his own private house. Ttn i- 
years later the hoarrl of the local government gave him two rooms fnr 
his inscctarx' and two hundred rubles (about one hundred dollars' a 
year. This was the beginning of the Zemsky Museum of Xatimii 
History. He soon filled his rooms with entomological collections aid 
specimens of the fauna and flora of the Crimea, and, constantly urgiiu' 
the necessity for establishing a competent museum of natural history, 
lie was finally able to make a formal opening in 1899. Since that liino 
he has workial with constantly incTeasing efficiency and with slowh' in- 
creasing siipjiort. He organized the Crimean Naturalists^ Society and 
Society of Nature Lovers. He was a pioneer in the starting of en- 
tomological stations in Hussia, and lias given courses of lectures on 
entomology to laud proprietors, instructors and agronomists. In 
recent years he lias often gone to the Caucasus where he has helped 
to organize and conduct courses in entomology for the public seliooi 
teachers, and has given instruction to practical entomologists, itnuiy 
of whom arc now working in many parts of Russia. He is now tii- 
chief specialist in practical entomology in the Department of Agricin* 
ture. Pic was the first to introduce into Russia modern Amcriean 
spraying machinery and to adopt the up-to-date methods of Amcrit^c: 
economic entomologists. 

Not content with the great work which he has already done, ho :■ 
now engaged in organizing an experiment station in pomologv 
Simferopol, which will include branches in entomology, m}"'!**!:' 
chemistry and meteorology. 

It is astonishing what this energetic fellow-member of our 
tion of Kconomic Entomologists has accomplished, beginning 'Uisi'* 
handed, and by the strength of his own force accomplishing 
which attracted the attention and support of the local and 
governments. American entomologists I am sure will congwitu’^'^^^ 
him and wish him at least another twenty years of successful vorL 



-Mo.Mj MoKSilK’lVKV, lll(‘ Iv'diMUllic I'jll oi 1 lic (jill-c:i. Iii" titlliil.V, iii- 

;;n(l frii'tids: in }ii> 'iaiiN'ii at Sitiiin-opul. M:iy. l- 

:i<Nii ili,. staiuliiiu': liis inim-ipal ;itii is fil’tli ffuni llif i-'H. Ima. 

tH' aifisi IS itii tin* left. 'I'im ^f-ti t Icinan ^I'at^-d is in-'>ntia!ly kiinuti lo 

vntonuildirists. 



Avr.l, -UJ 


!<UKLF01iD; ATMOMETEIiS 


i: \\> 

the use of atmometers to measure evaporation 

IN THE STUDY OF INSECTS 

By y. ]'l SiiEi-KORi) 

The porous cup atmomoter or ovaporinuler, was first ih^si.^iK^il Iiy 
IfihiiH't in 1848. Subsequently, it wa.s iiulepi'iidently iho’isi^d by 
M-v.-ral workers. B. K. Livinp;ston Avas one of the last of tlie.'^e and Ids 
at^triiment has become the standard in tins country and Ihiropi'. It 
i‘()n>ists of a cup of porous baked clay about d inche.s lon.i!: and 1 inch in 
Tarueter. The cup is filled with water and a rubber siopper eontnin- 
iiar a small glass tube is inserted into the opiiiinti;. It is ])laeed cork 
fiid down and the glass tube is connected wit h a, bott le or other n-servoir 
oi water. As waiter evaporates, the cup remains full and water is willi- 
drawn from the reservoir. The amount withdrawn is tli(‘ amount, of 
.val( evaporated. DifTerenees in evajioration are sho^en corri'sjinnd- 
inii; to changes in temperature, air moisture, air movmnent and air 
pressure. Black, browm or other colored cups are used to determine 
ti)<‘ iTft'ct of light. In sunlight, the colored cups show a greater aiiionnt 
of '.‘vaporation than the w'hite ones, (drips of the color of tli(‘ insrcls 
'tudied could probably be used to advantage*. 

'l'h(‘ instruments have been found indispensalde ])y niinuTous 
jirrs()ns attempting to study and control the conqilcti' ein ironment. 
Ifi";.’ are used both in cages and in the field wln'i-e they aia; tin* only 
ai'TruMients that record the effect of wdnd inov(*menl and exposure to 
di<' -im as Avell as temperature, etc., in terms of any physiological 
"iiuiilieauco. Bain correcting device has already Ireen invimled ]jy 
hivingston. The cups may be obtained from the Plant II orhL Turson, 
Triz., and details as to their use can be obtained from tiiii fih'.s of that 
h'urnal for 1910 and 1911. Reasons for the importance of the measure 
' Vaporation based upon the study of literature, and some experi- 
are given by the writer elsewhere in the AssociatiorTs Joukxal. 

b' s, J. H. Comstock, for thirty nine years instructor and professor of entomology 
*• ''nicll Lniversity, has resigned and will retire from active duties at tlie close of 
. ■ sr^nt academin year. The following expression of appreciation by tl^' Board 
' : e*.-es was made public: ‘Tn accepting the foregoing resignation flic ttii.af-f'S 
^ ' ■ V iiltttc Professor Comstock on his long, honorable and fruitful s'Tvico to Cornell 
. -T Vj w*hich as student and teacher he has been associated almost ^\iIholn 
since he matriculated as a freshman, and they bear grateful te.siimony 
. ■ - a-cess in. teaching and in inspiring students and also in scientific investiganon, 

; '■ ■■ '■•"ntinuance of which they trust his health and energy may be prosf'rvr'd for 
. ‘ V ars to come to the honor of his alma mater and the advancement of tnith and 
> -ige. 
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Scientific Notes 

Gipsy and Brown-tail Moths. to Xch'h Ldler Xo. /, of the Huir;.,; 

ICiitoiijolofiv, :i small moth iiif(‘si ni ion Inis recently been discovered in a Mit.i.ri 

of (‘Irveland, Ohio, \vh(‘n‘ a f('U' e;ry-iuass(‘8 were fotind. The territory har- 
exatiiiiK'd by scouts of tlu' ibireau of Kntotnolo^y and the Bureau in (•odpera 
wilii tin* State \iirs(‘ry Inspector will att(un|h to exterminate tin* (‘olony. 

Mn^-clust(‘rs ha\'e been found in several towns in eastern Coiiiua’lietlt duriim P,,. 
wint<‘r, by s<-<Mits of tin* Hun'au of I'intoniology. The ]iest has a])i;>arent ly >i)rra.i 
into ( 'onin'ct iriit from Rhodi* Island and Massacluisetts. Xo e^jr-ehisters went* t’nii: .; 
at the old infestations (Wallinftford and Stonin'j;ton) by either state or federci 
No ejrjt-cluslcrs ha\'t* bc*(‘n found this winter at (r(Mi(“\’a, Xb V,, wlierc th(* ])c>i wa- 
dis<'over(‘d iikux* than a year asto, 

'riii'R* has also been a considerable s])read r>f tlu* brown-tail moth towanl iiii- 
South and \V('st, Insp(*ctors of the New York State, Department of A<iricuhinv 
fo\md nests on h'islier's Island. X. V., a small island olT the coast of StoninfRon. 
in ('oniK'eiHait nests have })een found alon^ the coast as far west as the Coiinertir r 
JlivcT, out* nest l)cin^ found in Saybrook, west of the river. In the liorthern part "i 
the stat(‘ oiu' lu'st was fomul in Oranby and four in Simsbury, d'hese pimits ne- 
S('v<'ral miles west of tlie Connect iciit River, It seems to be only a matr(“r of :t t- iv 
years when all parts of ilic st;i(e will })ecome infested, and the moths will ])nil);ihv 
soon reach tlic eastern (“tid of hoiig Island, if they have not alnaidv done so, 

w. i;. i; 


Publications of the Bureau of Entomology. On July 1, 1013, the series of lailli t::;' 
and eircuiars <»f tla* several bureaus and oltice.s of the Department of Agriculture ’''- rr 
discontinued and a gi'ia'ral or (Ie|)ar1 mental series to take the place of them 
st arted. 'I’lie Teclinical Scnic's of llu' Fbin'au of Entomology was also dLscontinucil aN-'l 
sueh entomological matter of tliis nature as is to be published by the deparuu'iit 
hereafter technical matter which is the result of original research) will iipl'iiit 
in the new Jourfial of AgricuUnral Rent’orrh. 

d he coneluding number of the circular scries is Xo. 173; of the bulletin .siaa-.-. N” 
12/, and of tlu' Tc'clmical Series, X'^o. 27. Bulletin Xo. 123 has just been is.'-'U^'h tou 
Technical Serii's Xo. 2t) will be issued in a week or so; these two will fill up 
in the two serii's. 

As s(‘V('ral of tlu* Imlletms and Tet'hiiical Series bulletins which have been i"ai c 
parts an* still incom|)lcte, the bureau is to be permitted to complete thesi' di'- 
will l)e done during tiie next few months. Each of these bulletins, when c<-i ['•'"■• 
will consist of at least two parts and will have in addition an index or a Contt '^ '-acc* 
Index })ar(. .\n exi'cption to this rule is Bulletin Xo. 83, which canni*'. 

the new plan of iniblication for the Department, be completed. Part I 
only part of this bulletin issued, and there will be no index ]>art. 

(From Xacs Letler Xo. 1, Burmu of Entufu- 


Notes on Three Imported Insects Occurring In New Jersey, d 

{Dwsptdiotus) tsugrr Marlatt., During the spring of 1910 hemlock im|X': : 
Japan was found t<.) be badly infested by the above scale de.scribed b}' M • 
Eniomologu'al Acu's for X’ovcmbcr, 1911. From the badly infested condiir 
trees, it was considert'd an extremely unwelcome importation. In the rep* 
state entomologist by Dr. J. B. Smith published in the Proceedings of 
ninth amnud meeting of the Xew Jersey State Board of Agriculture for 19f 
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“It may bo intorofiting to not(' Ihnt I Ix'lifVi* tin' cntin' infest Mtidn 
X,',\ .Irrsov has b<“en dos<troy(’fl and if any sjx'oinicns (l<i exist they are aeeidenial 
... ,|« - left on fho grounds when all infested jtlants were su[))x>s(‘d to have been 
'I'liero was no sale of this stoek tln'otigli the New Jersey inirserN’iiien. “ 
[; e r(]ii!illy as interesting to note (fiat in Jamiary. Itll k almost four yi-ars latt-r, 

■ was fouiul in large numbers infesting Jaijaix-M' [nuiiloek in tlie same part 

where it was originally tiiseovetx'd. 1 1 i>an therefmv be said (o have gaitied 
iViolhoJd, Apparently some aeeiikuilal escapes wmv li'ft on the grounds 
'.-..a all iiih'sted plants were supposed to hav(‘ been destroyed, 'j'lus shows the 
:.,-.d Ilf extremely close supervision in tlie ease of scali‘ infe^fial imiHuted plants- 
]’ I' iinwis<‘ to try to pick out the infested plants and allow the appannlly clean 
:.i - of the shipment to come througli, especially when stray scales an' lik('ly to l)e 
One can never be sure that the infestation has Ix’cn tuilirely destroyed. 
\'i iiiletnid will be made again to wipe this scale out of Xew Ji'rst'v. 

iiirtnoin.^ Oliv. The work of this buj>nsti(l was first tiot(‘d in Xew .Icrsi’y 
.I: ls!)t at which lime it did ca)iisider!ible injury to pears in orchard.s and i[U -s<‘rit'H 
dit iioithcrii Jtart of the state. According to Hull. lOOof the \cw Ji-rsey Agrir. 
Jwji. Sta. by J, H. Smith it was probably introduced from Krance. In "Insi'cts of 
\- iv Jersey'’ it is listed as being local ir\ ]fss('x, V'nioji and Middlcs<'.\ (lounlie.s, 

' Cl iiiiroduced sp{‘cics that is being gradually wimked out.” An adtjilional county 
‘ c! iiitw be added to the list , namely Hergen. While it istriK'dial it is not abundant, 

' ■.'•ry year, it is cu.stomary to run across its work in the norliH'rii ]>art of tlie slaba 
I:. of the fact that it is no longer destructive, it is evithmlly holding its own in 
^ '!)iall w;iv aiid spreading sonu'whal. 

K'il<n^ijs:^)hi}iqa dohrnii Tischben. During the sununer of Ibid tliis sawliy leaf 
' ■ai'-r wa.s first noticed in Xew Jeisey at Elizabeth on EiU'OjX'an alder, qlnti- 

■ growing in a nui'sery. The leaves were mined so badly that tla' trees presentf'd 
V‘:‘- -ippcarance of huvdng been swept by fire and the ground beknv u:is strewn with 
Old i- avf's. This insect was first described in Germany in 18 IG. \\'iiile mentioned 


a. Smith's “fti.-^ecf.s of Xcw Jersey, ” it is not recorded as occurring in Xew Jersey. 

b. .tn-dtuit (ii this leaf miner can be found in Hull. 233, Cornell [ Diversity Agric. 
‘ -I' >'a , by M, V. Slingeiland. 

If, B. Wniss, 


Xew liritn.swick^ A'. J. 

A Coleopterous (Clerid) Larva Predaceous On Codling Moth Larvae. Thi.s note 
*' aivf only a word concerning an eneiiiy of the rrodling moth larva that is 
'‘CCir.;, ii{ locality. Not liaving seen reference to this enemy el.sf'wliere, I 
iKPf. fQj. benefit of other worker.s and that more information may he 
■'■ait:. ; i(;r myself. Any detailed observations made later here will 1 m' announced. 

'j ■ xatnining some old bands fim the codling moth in an abandoned orchard 
■ •’ ilia Park, X. M., October 20, 1912, 1 found a coleopterous larva in tlie 
' ’ ■ ■ II codling moth larva, The latter was limp, the greater part of its body 

' ’itOxen sucked out. 

' ; ' 'laceous larva was placed in tlie laboratory in a glass .jar containing some 
iragmciits of tissue paper. A half dozen codling moth larvae were jilaced 
" In the spring I thought it had gone into the earth to pupate as 1 could 

' I had previously. So it was left until October 17, 1013. tin that day 
_ _ paper wa.s carefully removed and the larv.a was found snugly curled up 

/ ic(i cocoon of a codling moth larva. The codling moth larv.e Inul been 
■ re- pupation. More of the food of tliis predaci'ous fellow was ]ms in on 
d it remains thrifty to the present date. 
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Jn lhf‘ la£>t wp(-k in Jlc’cenibc^r I visited the large apple orchard of Mr. J. G, Sti • - 
west of M<*siIIa Park, N. M, His trees were banded for the codling moth. []( 
well aware of the presence and beneficent work of his “warriors,” as he callol t-,.. 
und(,‘r tlie bands. On examining several of the bands I collected a numls r • : •- 
larvae in question along with codling moth larvae for their food. These wen j,;, , 
in the laboratory in hopes an adult might be reared, 

Ueing in doubt as to the family to which the larva belonged. I sent spcfitni • 
Dr. L. 0. Howard, Washington, D. C., and to Prof. H. F. Wickham, State I nivf r- •, 
of Iowa, to both of wliom 1 am indebted for their kindness in tlie matter tif M'S,* ■- 
cation, bot h reported that the larva was evidently that of some specie's (if f i, r _ 
DocUir Howard staled that it was "apparently quite common in New .M’V;.,. 
No spt'cific indent i float ion of the larva was attempted. 

It i.s to be hoped that adults may be reared from the material on limid .-i, 
species may" be determined. The long larval period of members of this family 
dilflcult ies to this attempt. I have never yet noted adult clerids about the baiiti-^ 

D. E. MEKiiij.[„ 

The Twig Girdling Habit of Hemerocampa leucostigma by Caged Specimenf. 
J. A. Lintner, m his si’cond n'port as New York State Entomologist, ISSo, pp. 
describes the extensive girdling of elm twigs by this species at Albany", N. in 
and slates that lie observed the same thing at Troy, N. Y., sLx miles nortli of All'.::.;. 
In his eleventh rt'port, 1895, he states that he has obsen^cd the same plienonicii*'!. 
varying amount each yc'ar since 1S83 and that in this y"ear, 1895, that he oh><re : 
it for the flrst time by the second brood of iarvir. Dr. E. P. Felt in Built ;i:i 
New York State Musc'um, 1906, says that lie has observ'ed the same tlnnN- j:. : 
his "Insects Affeeting Park and Woodland Trees,” New York State Musciiiii. >!■:.' 
oir 8, Vol. 1, states that the habit lias not been recorded from other places. 

It is an interesting fact that the same thing happened with caged 
at Purdue Vniversity, LaFayette, Ind., during the spring of 1913. On the -’I'f' ’ 
May, 1913, a twig of new growth was noticed which had been eaten into for ;il'< ‘ 
mrn. in l(‘ngth and more deeply on the base end. At the tip end it was .-Li" ■■ 
hah way tlirough and gradually became deeper throughout the 7 mm. of ' 
liiat at the base it was just hanging by the bark on the low"er side. Aft'u’ tK*- - 
was cut off for ^ihotographing, a larva was seen feeding on the stub rcmaimtii: i: ’ 
cage. A few days later four or five more twigs W"ere observed to be in the 
dilion, some being cut entirely off w"hile others w^ere only partially eaten. One - 
was noticed in w^hich the bark was eaten off irregularly for about an inch m ]< is-"- 
but the tissue benealli was not touched. In all cases only new wood wa." anu’ ■ 
and it was all done by larvai in their second instar. After they became . 
did not touch the wood. It W'as not necessary for them to resort to th' mxhi ■''* 
food at any" time, as there W'as alw'ays an abundance of tender leaves kc; ‘i m-d-. 
standing in a bottle of wat(T, imd on which most of the larva?, fed. Tlii- i 
not observed out of doors. P. W. Mason, Agr'l Ezp. Sia., LaFa h - 

A Correction. My attention has been called by Mr. F. E. Brooks, w }.- - " 

a study of the mammals of West Virginia, to the fact that the skunk : 
mentioned in the February" issue of the Journal as feeding on the larva; < 'Kf P ■ ' 
borer, was probably not mierrvpta which is not known to occur in that P 
was more likely to have been either Mephitis mephitis pniida or SpUoy , 

both of w"hich are known to occur in this locality, the former being the m.' 

(The locality in question was Keyser, W. Va.) 

L. M. Peairs, Morgantoir ‘V 1 • 
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'riit' sectional meetings have some disadvantagt s sinei' they have 
possible the reading of many more papers within a given time 
aiiil now we find ourselves with a very large amount of mauustTipt on 
l and without the means for publishing it promptly and at the 
'aiiw time provide for the usual additional matter a])i)(‘aring in later 
ii'iiiiluTs. Our limited funds make it necessary to carry over a nundxT 
'I jhipcr.s and for the remainder of the year contributions may be 
to appear from one to two issues later than originally (‘sti- 
-ditrd, tVe can hardly do more than complete tht* jiulilicatitin of 
du {iroceedings in the June number, and as a consefimonx' sonic 
!'dpcr< will not appear in time to be of tlio greatest stu'vita* ttie 
'"'idrig season. 

Ihc large amount of matter and the relatively scanty means rai.s(‘S 
- as to the most profitahle expenditure of availalih; funds. 

It has Ixqin the aim to restrict the papers largely to original contribu- 
tioiis to knowledge, a policy which must be adhered to more rigidly 
in th( luture. The business proceedings of recent years art* more 
''-’hiiiijij()nj< there is a tendency for them to increase in size with tlnf 
.*X)r( ' fjjiiplete type of organization towards w'hich wt' an* ttunling. 
Many Ml these activities are highly desirable, some are of fpiestionablc 
.,iu{ in certain instances at least the same end could be accfun- 
c with less printer's ink. This latter is true of some contributions 
^'^.^'^ ’•vkdge though most of us find it easier to sec the verliosity of the 
n-.iii than to note such a trait in our own writings. 
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Current Notes 

Conducted by the Associate Editor 

A aiiti-mosijuito tlrainaj^a ]fi\v is llo\^' before tlie legisJature m' M,,.. 

aehusatts. 

Mr. W. (). KMis has been aj)|)ointcd histruetor in entomology at the Waslii-ij- 
ytate {'oli('ge. 

Mr. Oooi'ge G. Ainslie of tlu; Bureau of ihitomology is now at work in Fj,,;; ■ 
with hea<l<|iiartei‘s at Orlaiulo. 

Mr. T. J. Talbert has m-etitly been a])i)ointed assistant in entoinoloav ;e 
Missouri College and Station. 

Mr. Desla Beimion, who lias been coiinceted with the Salt Lake (Utah) Stiu ; 
Jbireau of Lntoniology, has resigned. 

William IT. llasey, Dio, Massa(d)iis('tts AgrienlturaL College, is a 
student in entomology at the college. 

Mr. L. M. Gates lias recently been aiipointed held expert in eiitoinologv ;i! 
Nebraska Agrie iiltural Lxjieriment Station. 

i^rof. >i. L. Sluiv;, state nursery insru'ctor of Oluo, addressed the Oliio Aarx;; 
men’s Assoeiation at Cleveland, January 21, 1914. 

Mr. Harry W. Allen, DD, Massachusetts Agri cultural College, is now cjnj'i'i - . 
at tlio jiarasite ’laboratory, Alclrose Highlands, Mass. 

Mr. Henry L. Viereck. sailed on March 5, to collect parasites in Ituty " 
and Germany for the California Commission of Horticulture. 

Prof. ,T. ][. Comstock of Cornell University, has recently been elected etu’ "t 
twelve honorary members of the Societe Liitomologique de Belgique. 

Mr. 8. H. Doteii is now director of the Agricultural Experiment - 

Ncva<la. t his is the fifth station to select an entomologist as its diretuer, 

According to .Science, Hr. Creighton Wellman, dean of the school of liyci*. h- ■ 
tropical medicine of Tulaue University of Louisiana, has resigned his p.c'iriiDi- 

Mr. M. B. Regan, chief deputy nursery inspector of Massachusetts, wii- .ii’iT;.’- - 
upon for appendicitis at the hospital in Springfield, Mass., during tlie 

Mr. Clyde M. Packard, a graduate of the Massachusetts Agricultiir' ' f’cii'’-'' 
class of 1913, now lias a position in the Bureau of Entomology and is !>! liunic’ 
Hagerstown, Md, 

Mr. Roy E. Campbell, B.S., 1913, University of California, has acoe| ■ '■ 
pointment in the branch of Truck Crop and Stored Product Insect In\ 

Bureau of Entomology, 

Mr. P. M. Eastman, Massachusetts Agricultural College, class c. Ji* '"' ; 
inspector of nurseries for the New York State Departmeut of Agric 
headquarters at Albany. 

Mr. Bay T. Webber has been appointed as scientific assistant, Buro' ' 

mology, and is now engaged in experimental work at the Parasite ' 

Melrose Highlands, Mass. 



CURHKNT SOTKH 


H] 

A.,-..nling to the B^view of AppUed Kuttnanhtdif, Mr. C, F, ]iot'sou. ludiaik 
Service, has been appointed forest Zoologist to the Oovornnient of India, 
]ir. A. D. Imms, resigned. 

Mr. (.e(»rge W. Barber has recently taken u position in tlse Bureau of Kntoiiiolo^rv 
li-i.j !< Ideated at Hyattsville, Md. Mr. Barber is a j:radiiate of the Massaelnisetts 
Ajrieiiitural College, class of 1913. 

I'ratieis Jager has been appointed professor in apiculture and apiarist, and 
Wiliiam Moore, assistant professor in entomology, at the Fnivei'sity of Minnesota 
find the Agricultural Experiment Station. 

Mr. i.. L. Scott, Entomological Assistant, Bureau of ihitomoiogv who was assist- 
ii;,: Mr. A. G. Ilammar in. codling motli investigations hi the I'ecos Valiev. New 
Mc.vico, resigned from the service February 14, 1914. 

Messrs. \V, R. Wood and E. H. Seigler liave. been detailed for work during tin* 
.•ijring inoiitlis in California in connection with tlie Bureau’s iinesf igaf ions and 
a 11 , (lustration work in the control of the pear tliri]>s. 

Mr. Clic.ster F. Turner, of the Kansas Agricultural Colh'ge, lias aece|*teil an aji- 
l•'iilltnlcttt in the Bureau of Entomology, (Vreal and Borage ('mp Investigations, 
has been assigned to the Greenwood (Miss.) fetation. 

Mr. ('urtis P. Clausen, B.S., 1914, University of California, has accepted an ap- 
j.'dijifnieiit in the Branch of Truck Crop and fetorod I’roduct Insect 1 uvesligat ions, 
bnr.au of Jlntomology, with headcpiarters at lierkeley, Cal. 

Mr. Jeseph J, Fiilsbury, a graduate of the IMassacliusi.'tts Agri<',ultural <\jilt‘ge, 
(if iHl,3, iu engaged in field work on the gypsy moth in Xcw llampshii'e, with 
h‘-;i'iija:irtois at the parasite laboi'atory, Mehosc Highlands, Mass. 

J'r. J. K. Wodseilalek, formerly of the det>artment of zoology. Cniversity of 
has been appointed head of the department of zoology aiifi entomology 
Bic Idaho University and Station, the position fornierlv ludrl bv Prof. J. M. 
Aidri.di. 

•di. Lawrence P. Roekwood, a graduate of the Massachusetts Agricultural College, 
ui 1912. is employed by the Bure.aii of Kutomology, and is located at fealt 
( ity. where he is engaged in rearing jiarasites for tlie confrol of the 
weevil, 

M.. y. , p\ Turner, Entomological Assistant, Bureau of Entomology, formerly 
- to work under the Insecticide and Fungicide Board, has been transferred 
* ■ 'n;j.;e of Ueeiduous Fruit Insect Investigations, and will as.sist Mr. Baker in 

‘ orchard plant lice. 

^ • .'Ij 1\ Ayrie.s Letter will now be issued in the Bureau of Idntomoiogy, giving 

w- o • ' ^ f'hanges in personnel, activities of divisions and men, and im.-tliods of 
^ ho iirst number was issued in Alarch, and tlie Nfu's Lrttcr will bo sent to 
tcfl with the Bureau. 

J, _ : ' • ^ hillipg, in charge of bcc culture investigations of the Bureau of Ento- 

^ ^ ^d Mr. George S. Demuth are conducting investigations on the teiuper- 

o‘ !. ‘ ^ colony in winter, at the Zoological Laboratory of the Cniversity 

i'-ania, at M^est Philadelphia. 

fr,.,. '■ a graduate student of Columbia University, Xew York City, and 

'tndent at Cornell University, has been employed as scientific assistant. 
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Bureau nf Entornoloi^y, and will assist Mr. John B. Gill in pecan insect iii\<-tij;, 
tions, with headquarters at Montieello, Fla. 

At tlie annual convention of the New England Nurserymen's Association, i;,-;; 
at Hartford, Conn., February 24 and 25, 1914, the subject of pests and iiisj..vi„,; 
was discu.s,se<l by Prof. W. C. O'Kane, Durliani, N. H.; Mr. D. M. 

Boston, Mass.; Or. (!. F. ('lintf)n and i)r. W. E. Britton, New Haven, Conn. 

According to Science, (Jarlos E. Porter, professor of zoology and entoiiioii.j; 
at the Agricultural Tiistitutc of Chile and director of lievista Chilena dc //i.vb-r;.; 
Natnritt, is vice president for 1914, of the Sociedad Cientifica dc Chile and honorurv 
profe.ssor of zoiilogy at the Agricultural College of the University at Manx's 
Brazil. 

Mr. Boyd L. Boyden, who pursued a course in biology at Pomona College. 
rnont, (':il., graduating as B.8. in 1912, has been transferreil from work on tr(>[.;i':;. 
and sub tropical iiisec't investigations to the branch of Truck Crop and ^ture; 
Product Tn>'(^tigations, Bureau of Entomology, with temporary headqmirtcri a: 
■Whittier, Cal. 

Mr. Ibnijamin R. I.rach, a student at Cornell University, has been appointed 'c 
scientific assistant in deciduous fruit insect investigations. Bureau of Entonndnj;., 
and will gi\e special attention to habits, in orchards, of the woolly apple aidhs :u. ; 
to experiment with remedies i[i the control of this insect. Headquarters ’>( ' 
probably be Wiiiehcider, Va. 

The ninth annual convention of the Tennessee State Horticultural Society. 
Nurserymen's Association, and State Beekeeper’s Association, was held at 
ville, Tmiii., January 28, 29 and oO. 1914. Ib'of. H. A. Morgan gave an sdirev 
before tlio Horticultural Society, and Prof. G. M. Bentley addressed the Xursv.'} 
men’s Association, of which he is secretary-treasurer. 

Mr. John E. Dudley, Jr,, formerly connected with the Gypsy Moth Parasite lui' 
oratory at Melrose Highlands, Mass., has been appointed as scientific assistant 
the Bureau of Entomology, and assigned to work under the Insecticide ami Fun;-' 
cide Board. He -vvill assist Mr, E. AY. Scott in testing the efficacy claims of 
facturers as regards their insecticides, with headquarters at A^'ienna, Va. 

At the I Tiiversity of Kansas Mr. P. Mu Claassen has been appointed as.sist:i:u 
entomologist on the staff of the state entomologist of the University of Kunsns 'd:- 
is a member of the entomological commission. Mr. H. B. Hungejford has been n-l" 
vanced to the rank of assistant profe.ssor. The Board of Educational Admivtisirn-' 
ha5 recently made a .special appropriation of §1,500 per year for the next bi* c.niii:’- 
to be nsc'd by the state entomologist in charge of the southern half of the state - 
connection with his inve.stigations on native grasshoppers. They have ah-' 
him 8500 additional ti|)propriation for the investigation, on pellagra and thi' 

Mailed April 15, 1914 




